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ADVERTISEMENT. 

The scientific publications of the National Museum consist of two 
series — the BuUetin and the Proceedings, 

The Bulletin^ publication of which was begun in 1875, is a series 
of more or less extensive works intended to illustrate the collections 
of the United States National Museum and, with the exception noted 
below, is issued separately. These bulletins are monographic in scope 
and are devoted principally to the discussion of large zoological and 
botanical gi'oups, faunas and floras, contributions to anthropology, 
reports of expeditions, etc. They are usually of octavo size, although 
a quarto form, known as the Special Bulletin, has been adopted in a 
few instances in which a larger page was deemed indispensable. 

This w^ork forms No. 57 of the Bulletin series. 

Since 1902 the volumes of the series known as " Contrihutions from 
the National II erb avium ^'' and containing papers relating to the 
botanical collections of the Museum, have been published as bulletins. 

The Proceedings^ the first volumfe bfnvhich was issued in 1878, are 
intended as a medium of publication of brief original papers based 
on the collections of the National Museum, and setting forth newly 
acquired facts in biology, anthropology, and geology derived there- 
from, or containing descriptions of new forms and revisions of lim- 
ited groups. A volume is issued annually, or oftener, for distribution 
to libraries and scientific establishments, and in view of the impor- 
tance of the more prompt dissemination of new facts a limited edition 
of each paper is printed in pamphlet form in advance. 

Charles D. Walcott, 
Secretary of the Smithsonian Institution, 

Washington, U. S. A., June 15^ 1907, 
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PREFACE. 



This classification of the families and genera of bats, primarily 
based on skeletal and dental characters, is chiefly the result of my 
studies of the collections in the United States National Museum. 
During two visits to Europe T have, however, been permitted with 
the utmost liberality to examine the material in the museums of Lon- 
don, Paris, Leiden, and Berlin, with the result that members of prac- 
tically all the known genera of Chiroptera have passed through my 
hands." To the authorities of these institutions I take pleasure in 
acknowledging my indebtedness. I am also under special obligations 
to Mr. Oldfield Thomas for the unique facilities that I have enjoyed 
for working in the British Museum, and to Mr. Knud Andersen for 
his unfailing kindness in verifying special characters in the specimens 
in London. Finally, to my assistant. Dr. Marcus W. Lyon, jr., 
acknowledgment is due for his care in superintending the drawing 
of some of the illustrations and assistance in reading proof during 
my absence from Washington. 

The pen drawings in the text are mostly by Miss Mary Mason 
Mitchell and the late Dr. J. C. McConnell; those in Plates XI to 
XIV are also by Doctor McConnell. The wash drawings of the 
teeth, forming Plates I to X, were made under my supervision by the 
late Mr. F. van Iterson. They should be regarded as semidiagram- 
matic. 

Owing to the fragmentary condition of the remains by which they 
are known, it has not seemed expedient to attempt to introduce the 
extinct genera in a system based on characters which the fossils have 
for the most part lost. It has also seemed inexpedient to deal with 
subgenera at a time when the species of bats are still very imperfectly 
known. 

All questions of nomenclature have been decided in accordance 
with the Code of Nomenclature of the American Ornithologists' 
Union, pending the final adoption of an interiyitional code. 

CiERRiT S. Miller, Jr. 

m 

o Cormura, SItenoderma. and Atnorphochilus are the only j?enera among: the 178 
here recognized that I have not seen. 

V 
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3. Ix)wer toothrow, X 4, Xiadius princeps. Cat. No. 141234. U'.S.N.M. Mojein 

River, Nias Island, East Indies. 

4. Lower toothrow, X 4, Melonycteris melanops. Cat. No. 124028, U.S.N.M. 

Duke of York Island. 

Plate IX. 

Fig. 1. TTpper toothrow, X 8, Hemiderma suhrufum. Cat. No. 123773, U.S.N.M. 
State of Vera Cruz, Mexico. 

2. Upper toothrow, X 8, ErophyUa planifrons. Cat. No. 102055, U.S.N.M. 

Nassau, Bahama Islands, West Indies. 

3. Upper toothrow, X V {1\) . Desmodus rotundas. Cat. No. 114999, U.S.N.M. 

Sapucay, Paraguay. 

Plate X. 

Fig. 1. Lower toothrow, X 8, Hemiderma suhrufimi. Cat. No. 123773, U.S.N.M. 
State of Vera Cruz, Mexico. 

2. Lower toothrow, X 8, ErophyUa nlanifrons. Cat. No. 102055. IT.S.N.M. 

Nassau, Bahama Islands, West Indies. 

3. Lower toothrow, X -\^- (7i). Destnodus rotundas. Cat. No. 114999, U.S.N.M. 

Sapucay, Paraguay. 

Plate XI. 

Rhinopoma microphyllum, Cat. No. 18538, U.S.N.M., Egypt. All 

figures X 1^. 
Fig. 1. Sternum. 

2. Lateral view of pelvis. 

3. Dorsal view of pelvis. 

4. VeHtral view of pelvis. 
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Plate XII. 

Diclidurus virgo, Cat. No. 120577, U.S.N.M., Guatemala. All 

figures, except 2, X li- 
Pig. 1. Leg bones. 

2. Part of leg bones enlarged and cross section of same. 

3. Sternum. 

4. Lateral view of pelvis. 

5. Ventral view of pelvis. 
G. Dorsal view of pelvis. 

Plate XIII. 

Noctilio leporinus, figs. 1, 2, 4, 5, 6, Cat. No. 114006, U.S.N.M., 
male; fig. 3, Cat. No. 86708. U.S.N.M., female, Trinidad, West 
Indies. All figures X 1^. 
Fig. 1. Leg bones. 

2. Sternum. 

3. Ventral view of pelvis, female. 

4. Lateral view of pelvis, male. 

5. Dorsal view of pelvis, male. 

6. Ventral view of pelvis, male. 

Plate XIV. 

Molyssus pretiosus. Cat. No. 102778, U.S.N.M. La Guaira, Vene- 
zuela. All figures X 1^. 
Fig. 1. Sternum. 
2. Leg bones. 
3.. Lateral view of pelvis. 

4. Ventral view of pelvis. 

5. Dorsal view of pelvis. 



THE FAMILIES AND GENERA OF BATS. 



By Gerrit S. Miller, Jr., 
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INTRODUCTION. 

In 1758, Linnaeus knew seven bats, all of which he placed in Ves- 
pertilio^ the fourth and last genus of the order Primates. The work 
of the next fifty years, as recorded by Tiedemann in 1808, though 
it had resulted in the recognition of the order Chiroptera, had not 
increased the species beyond 14, while the number of genera, even 
with the addition of the flying lemur, was still only seven. The first 
subdivision of the order into families appears to be due to Goldfuss, 
who, in 1820, arranged the genera in four groups, one of which still 
comprised the flying lemur. To each group he definitely applied 
the name " Familie." The real foundation for the current classifi- 
cation was, however, not laid by Goldfuss, but by Gray, who pub- 
lished the first of his many papers on bats in 1821. Gray excluded 
the flying lemur, recognized the two main subdivisions of the order, 
and applied to the names of families the system of nomenclature now 
in use. According to this scheme there were two suborders, the Fruc- 
tivorae and Insectivorae, the former containing the families Pteropidae 
and Cephalotidae, the latter the Noctilionidae and Vespertilionidae. 
Though Gray's system was not followed very closely during the suc- 
ceeding fifty years, it was finally given definite form by Gill in 1872 
and Dobson in 1875, and since then has been almost universally 
adopted. The new classification now presented is, in fact, little more 
than an amplification of that founded by Gray. The increase in our 
knowledge of the Chiroptera since 1821 has been, however, very great. 
As we have seen, Linnaeus recognized only one genus of bats; Gray 
placed the number comprised in his four families at about 14. In 
1865 Peters divided the group into 10 families and subfamilies, con- 
taining, in all, 59 genera. AVhen Dobson published his Catalogue 
of the Chiroptera in the British Museum, in 1878, he described 401 
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species, 80 genera, and 14 families and subfamilies. As might have 
Iteen anticipated, this work, the only complete special monograph of 
the order, was such a stimulus to the study of bats that since it 
appeared these animals have received more attention than ever before. 
In 1904 Trouessart recorded no less than 851 species, 122 genera, and 
18 families and subfamilies^ It appears, however, that even these 
numbers are much too small. Detailed study of the skeleton, par- 
ticularly of the wing and shoulder girdle and of the structure of the 
tooth cusps, leads me to the conclusion that among the known species 
at least 173 genera and 36 families and subfamilies should be recog- 
nized. With regard to the species, recent work " shows that an enor- 
mous increase is to be expected as the characters on which distinc- 
tions are based come to be better understood. It seems highly prob- 
able that the total number of recognized bats will eventually exceed 
2,000 named forms. 

HISTORY. 

The following summaries are intended to give somewhat in detail 
the more important facts in the development of the classification of 
bats. The list, though incomplete, gives a sufficiently clear idea of 
the course that this work has followed. 

1758. Linnaeus, Systema Naturae, I, 10th ed. Vespertilio^ the only 
genus of bats recognized, appears as the fourth genus of Primates 
(p. 31.) TJie other genera are Homo^ Simia^ and Lemur, In the 
twelfth edition, 1766, Noctilio is separated from Vespertilio and 
placed among the Glires. This is apparently the only instance of 
one genus of bats being referred to a diflferent order from the others. 
1772. Briinnich, Zoologia Fundamenta. Vespertilio is here one of 
the genera of Ferae; the others are Hystrix^ Lepus^ Gavia^ Castor^ 
Mus^ SciuruSj Erinaceus^ Sorex^ Phoca^ Lutra^ Hyaena^ Felis, Canis^ 
Cercopithecus^ and Lemur, The orders recognized are : Bruta, Ferae, 
Pecora, Bellua, and Cetacea. * 

1777. Scopoli, Introductio ad Historiam Naturalem. The genus 
Vespertilio is placed between Bradypus and Lemur in the Ungui- 
culata. The position of this order in the system is as follows : 
Tribus XII. Mammalia. 
Gens I. Cetacea. 
Gens II. Quadrupedia. 
Divisio I. Aquatilia. 
Divisio II. Terrestria. 
Ordo I. Ungulata. 
Ordo II. Unguiculata. 

« See especiaUy the papers (Proc. Zool. Soc. London, 1905, II, pp. 75-145, 
October 17, 1905, and Ann. Mag. Nat. Hist., 7th ser.. XVI, pp. 648-662, December, 
1905) by Mr. Knud Andersen on the Old World leaf -nosed groups. 
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1777. Erxleben, Sy sterna Regni Animalis. Two genera of bats are 
recognized, Pteropus and Vespertilio^ both placed in the Linnaean 
order Primates. 

1779. Blumenbach, Handbuch der Naturgeschichte. The Mammalia 
are divided into 12 orders: I, Inermis; II, Pitheci; III, Bradypoda; 
IV, Sclerodermata ; V, Chiroptera; VI, Glires; VII, Ferae; VIII, 
Solidungua ; IX, Bisulca ; X, Belluae ; XI, Palmatae, and XII, Cet- 
acea (pp. 57-59). Vespertilio^ with 5 species, is the only genus of 
bats. 

1800. Cnvier, Legon^s d'Anatomie Comparee. The Cheiropteres are 
placed as a subdivision of the Carnivora. 

1806. Dumeril, Zoologie Analytique. The Manunalia are divided 
into 14 families, the first three of which are Bimanes, Quadrumanes, 
and Chiropteres. Six genera of bats are recognized. 

1808. Tiedemann, Zoologie. The bats form the " X Ordnung, Vogel- 
artige Saugthiere, Fliegende Saugthiere, Chiroptera (Chiropteres, 
Alipedes.)" There are 7 genera, one of which is Galeopithecus. 

1816. Oken, Lehrbuch der Naturgeschichte, dritter Theil, Zoologie. 
The bats (17 genera) form the first division of "III Ordnung, 
Vogelsuke — Klauer," thus : 

III Ordnung, Vogelsuke — Klauer. 

A. Haltklauer. 

1 S. Finkenklauer — Flere ; Fledermause. 

2 S. liabenklauer — Tatzer. ; Spitzm., Igel. 

3 S. Spechtenklauer — Kraller ; Zahnerlose, Ameisenba- 

ren, Gurtelth., Schnabelth. 

B. Reissklauer. 

4 S. Aukenklauer — Robben. 

5 S. Reiherklauer-^Ilke ; Marder. 

6 S. Hiihnerklauer — Koter ; Hunde, Katzen. 

7 S. Trappenklauer — Baren. 

1817. Cuvier, G., Le Regne Animal, I. In this work the " Cheirop- 
teres " form the first family of " Carnassiers." They are all placed 
in the genus V espertilio^hni this is divided into two main groups, the 
Rousettes {Pteropus) and the true bats. Among the latter, 12 sub- 
divisions or subgenera are recognized. Essentially the same plan is 
followed in the second edition, published in 1829. 

1820. Desmarest, Mammalogie. The classification is the same as 
that of Cuvier : 

Ord. Carnassiers. 

Premiere Famille, Cheiropteres. 

Premiere Tribu, Galeopitheques. 
Seconde Tribu, Chauve-souris. 
The minor groups of the former author are, however, recognized 
as 16 genera, while no less than 95 species are described. 
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1820. Ck^ldfnif, Handbuch der Zrxilogie. The arramgement of the 
^MtM iM an followH: 

1/J«* Ord,, ChiropUfra. 

1 P'airiilie, Xrxrtiliones (Taphozoun^ Dysopes^ XoctiUo^ yycti- 

w/rarmH^ MyopteniH^ Fleeotna^ YeHpertilio^ Stenoderma, ) 

2 Faniilie, Harpy ia; (Ilarpyki^ Pteropua). 

'4 Faniilie, Phyllr^oniata {Megaderma^ Rhinolophus^ Rhino- 

p(/ina^ Nycterin^ PhylloHtoraa) . 
4 Faniilie, Galeopitheci. 

1821. Gray, On the natural arrangement of Vertebrose Animals, 
I»ndofi Medical liepc/nitory, XV, pp. 290-310, April 1, 1821. In 
thin little kfiown work, (iray subdivided the vertebrates as follows: 

Hub-kingdom I. Vertebrosa. 
(^laHH T. Bimanes. 

Order I. Primates. 
Class IT. Quadrumanes. 
Order I. Platyonycha;. 
Order II. Gampstonychae. 
Order III. Ileteronyehae. 
Class III. Cheiroptera. 
Order I. Fruetivora?. 

Family I. Pteropida? (Pteropus^ Rousettus). 
Family II. Cephalotida) (C ephalotes) , 
Order II. Insc^ctivorjr. 

Family I. Noctilionida? (Molosses, Nyctinomes. 

Stenodermes, Noctilio^ Vampyre, Phyllostorna) , 
Family II. Vesi)ertilionida3 (Megadermes, Rhyno- 
lophvH^ NycteruH^ Rhynopoma^ Thaphosores^ Ves- 
pcrtilio^ Plerotm^ Barhdstelld), 
Class IV. Quadrupodes. 

Subclass T. Unguiculata. 

Order I. Pterophora?. 
Order II. Plantigradse. 
Order III. Digitigradse. 
Order IV. Amphibia?. 
Order V. Rosores. 
Order VI. Tardigradee. 
Order VII. Oligodouta?. 
Order VIII. Edentuhe. 
Order IX. Proboscidiae. 
Order X. Tesserachenee. 
Order XI. Trichena*. 
Order XII. Monochena\ 
Order XIII. Hydrophora\ 
Order XIV. Ruminantes. 
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1821. Gray — Continued. 
Sub-kingdom I. Vertebrosa — Continued. 
Class V. Pedimanes. 
Order I. Ferae. 
Order II. Brutse. 
Order III. Glires. 
Order IV. Rosores. 
Class VI. Cetaceae. 

Order I. Herbivorse. 
Order II. Camivorse. 
1823. Spix, Simiarum et Vespertilionum Brasiliensium Species 
Novae. Though dealing especially with the bats of Brazil the author 
proposed a general classification that influenced many subsequent 
writers. It was as follows : 
Fam. I. Anistiophori. 
Genus I. Noctilio. 
II. Molossiis, 
III. Thyroptera, 
IV. Prohoscidea, 
V. Vespertilio, 
Fam. II. Istiophori. 

Genus VI. Vampyrus. 
VII. Phyllostoma. 
VIII. Glossophaga, 
IX. Diphylla, 
1827. Lesson^ Manuel de Mammalogie. The flying lemur is once 
more associated with the bats, and the group thus formed is made a 
division of the carnivores : 
'Ordre Carnassiers. 

Division Cheiropteres. 

Tribu Galeopitheques. 
Tribu Chauve-souris. 
The true bats are subdivided into two sections, the Istiophori con- 
taining the groups Phyllostomes and Rhinolophina, and the Anistio- 
phori, with the groups Vespertilionina, Noctilionina, and Pteropina. 
Twenty-three genera are recognized. 

1829. Fischer, Synopsis Mammalium. The bats are placed as the 
second order, Chiroptera, without subdivision into secondary groups. 
1831. Bonaparte, Saggio di una Distribuzione metodica degli Ani- 
mali Vertebrati. The bats form the second order, Chiroptera. They 
are all placed in the single family " Vespertiliones (Vespertilio- 
nidae)," but this group is subdivided into five sections or subfamilies. 
Ord. 2. Chiroptera. 

Fam. 4. Vespertiliones (Vespertilionidae). 

Noctilionina {Cheiromeles Dysopes^ Thyropte- 
rus Stenoderma^ "iMyopteris^ Aello Tapho- 
Z0U8 {'^Taphagous'''^) Noctilio^ Cwlano]. 
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1831. Bonaparte — Continued. 
Ord. 2. Chiroptera — Continued. 

Fam. 4. Vespertiliones (Vesi^ertilionidae) — Continued. 

Ves]x»rtilionina {ProhoHcUleiu DiflUlnvmi^ T>/?- 

pertilio^ Furia^ Plecotnn^ Barhastelhis). 
Pteropina (Pteropun^ Cynopterus^ MacrogJos- 

suH^ Ilarpyia^ Cephalotes). 
Phyllostomina {Phyllostoma^ Vampyrus^ Des- 
moduH^ GloHSophaga^ lihinopoma^ Monnops^ 
Megadertna^ Nyctophilus^ Xyctinomus). 
Khinolophina {Rhinolophus Phylloi^rhina). 
1838. Bonaparte, Sj'nopsis Vertebra tor um Systematis. (Nuovi 
Annali delli Scienze Xaturali, Bologna, Anno I, Tomo II, pp. 105- 
113.) The subdivisions of the Chiroptera are now as follows: 
Pteropodida*. 

Pteropodina. 
Vespeitilionida*. 
Noctilionina. 
Vespertilionina. 
Rhionolophina. 
Rhinopomina. 
Vampirida?. 

Vampirina. 
1838. Gray, A revision of the genera of bats (Vespertilionidae), 
and the description of some new genera and species. (Mag. 2k)ol. and 
Bot., II, pp. 48G-505, December, 1838.) In again dealing with the 
classification of bats Gray abandoned his earlier plan and adopted 
the main divisions introduced by Spix. As thus modified the arrange- 
ment of the group was as foUow^s. The number of genera had now 
been increased to 47 : 

Family Vespertilionidae. 

A. Istiophori. 

Tribe I. Phyllostomina. 
Tribe II. Khinolophina. 

B. Anistiophori. 

Tribe III. Vespertilionina. 
Tribe IV. Noctilionina. 
Tribe V. Pteropina. 
1840. Wagner, Schreber's Saugthiere. (Supplement, I.) The fly- 
ing lennirs are again associated with the bats. 
Ord. Volitantia. 

I. Unterord. Dernioptera. 

II. Unterord. Chiroptera. 
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1840. Wagner — Continued. 
Ord. Volitantia — Continued. 

II. Unterord. Chiroptera — Continued. 

I. Fam. Frugivora. 

II. Fam. Istiophora. 

I. Sippe. Desmodina. 

II. Sippe. Phyllostomata. 

III. Fam. Gymnorhina. 

I. Sippe. Brachyura. 

II. Sippe. Gymnura. 

III. Sippe. Vespertilionina. 

1842. Lesson, Nouveau Tableau du Regne Animal, Mammiferes. 
The classification adopted by Lesson differs in many respects from 
those of previous writers. 
I. Classe. Mammiferes. 

I. Sous-Classe Mammiferes Normaux. 
I. Ordre Mastomonadelphie. 

I. Tribu Bimana. 

II. Tribu Quadrumana. 

III. Tribu Chiroptera. 

VI. Famille Pteropusidese. 

VII. Famille Noctilioninese. 

VIII. Famille Vespertilionese. 

IX. Famille Phyllostominese. 

X. Famille Rhinolophinese. 

1854. Oervais, Histoire Naturelle des Mammiferes. The order 
Cheiropteres is divided into the four families Pteropodes, Phyllo- 
stomides, Rhinolophides, and Vespertilionides. 

1855. Gervais, Documents Zoologiques pour servir a la Monographic 
des Cheiropteres Sud-Americains. Animaux Nouveaux ou Rares re- 
ceuillis dans I'Amerique du Sud sous la direction du Comte de Castel- 
nau, pp. 25-88. Only two families are dealt with, but these are sub- 
divided into groups that have been recognized by most subsequent 
writers. 

Cheiropteres Phyllostomides. 

Tribu Desmodina. 

Tribu Stenodermina. 

Tribu Glossophagina. 

Tribu Vampyrina. 
Cheiropteres Vespertilionides. 

Tribu Noctilionina. 

Tribu Molossina. 

Tribu Emballonurina. 

Tribu Nycticeina. 

Ti*ibu Vespertilionina. 
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»»,;\ vx*^* V^lMUIuiipMi zu einer Monographie der 
('sr^Khi ^l^^r voii ihm befolgten systematischen 
^x^ >ivKon^Mi (lattiingen. (Monatsber. k. preuss. 
y , \\ , . V U , Uorliiu IS05, pp. 256-258.) The following groups 

i Ttuu. Ptoropi with 10 genera. 
\\ Kiiin. Mogadermata with 4 genera. 
III. Kain. Hhinolophi with 3 genera. 
|\'. Kani. Phyllostomata. 

I. Subfam. Vampyri with 5 genera. 
II. Subfam. Glossophagse with 5 genera. 

III. Subfam. Stenodermata with 5 genera. 

IV. Subfam. Desmodi with 2 genera. 
V. Subfam. Mormopes with 3 genera. 

V. Fam. Brachyura with 6 genera. 

VI. Fam. Molossi with 2 genera. 

VII. Fam. Vespertiliones with 14 genera. t 

1866. Gray, I. Synopsis of the genera of Vespertilionidse and Noc- 

tilionidse. (Ann. and Mag. Nat. Hist., 3d ser., XVII, pp. 89-93.) 

II. A revision of the genera of Pteropine Bats (Pteropidse) and 

descriptions of some apparently undescribed species. (Proc. Zool. 

Soc. London, 1866, pp. 62-67.) III. A revision of the genera of 

Rhinolophidae, or Horseshoe Bats. (Proc. Zool. Soc. London, 1866, 

pp. 81-83.) IV. Revision of the genera of Phyllostomidse, or Leaf- 

nosed Bats. (Proc. Zool. Soc. London, 1866, pp. 111-118.) In these \ 

four papers Gray again revised his classification of the bats. He 

recognized 5 families and 37 subfamilies or "tribes," but no larger 

groups. 

Family Pteropidse. 

Pteropina, 2 genera. 
Macroglossina, 4 genera. 
Cephalotina, 1 genus. 
Harpyiana, 1 genus. 
Cynopterina, 2 genera. 
Epomophorina, 3 genera. 
Family Rhinolophidse. 

Rhinolophina, 3 genera. 
Rhinonycterina, 1 genus. 
[Phyllorhinina] , 8 genera. 
Rhinopomina, 1 genus. . 
Megadermina, 2 genera. 
Nycterina, 3 genera. 
Family Phyllostomidse. 

Lonchorhinina, 1 genus. 
Macrophyllina, 1 genus. 
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1866. Gray— Continued. 
Family Phyllostomidse — Continued. 
Vampyrina, 6 genera. 
Phyllostomina, 8 genera. 
Trachyopina, 1 genus. 
Brachyphyllina, 1 genus. 
Glossophagina, 3 genera. 
Stenodermina, 8 genera. 
Desmodina, 2 genera. 
Centurionina, 2 genera. 
Family Vespertilionidse. 
Scotophilina, 4 genera. 
Romiciana, 1 genus. 
Vespertilionina, 5 genera. 
Natalinia, 4 genera. 
? Nycticellina, 1 genus. 
Plecotina, 2 genera. 
Nyctophilina, 1 genus. 
Nyctericina, 2 genera. Afterwards removed to the Rhino- 

lophidse. 
Furipterina, 1 genus. 
Emballonurina, 7 genera. 
Diclidurina, 1 genus. 
Family Noctilionidae. 

Noctilionina, 2 genera. 
Mormopsina, 1 genus. 
Phyllodiana, 3 genera. 
? Spectrellina, 1 genus. 
Molossina, 4 genera. 
1872. Gill, Arrangement of the Families of Mammals. (Smith- 
sonian Miscellaneous Collections, No. 230.) The bats are arranged 
as follows: 

Order Chiroptera. 

Suborder Animalivora. 
Family Desmodidse. 
Family Phyllostomidse. 
Family Mormopidse. 
Family Rhinolophida?. 
Family Megadermidae. 

a. Vampyrinae. 

b. Glossophaginse. 

c. Stenodermina?. 
Family Vespertilionida*. 

a. Vespertilioninae. 

b. Nycticejinae. 
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1872. Gill— -Continued. 

Order Chiroptera — Continued. 

Suborder Animalivora — Continued. 
Family Molossidae. 
Family Noctilionida?. 

a. Noctilioninse. 

b. Emballonurinse. 

c. Furiinse. 
Suborder Frugivora. 

Family Pteropodidae. 
1875. Dobson, Conspectus of the suborders, families and genera of 
Chiroptera arranged according to their natural affinities. (Ann. and 
Mag. Nat. Hist, 4th ser., XVI, pp. 345-357, November, 1875.) 
Dobson's classification has been the standard, little departed from 
except in minor details, during the past thirty years. 
Order Chiroptera. 

Suborder I. Megachiroptera. 
Family I. Pteropidap. 

•Group I. Pteropi, 6 genera. 
Group II. Macroglossi, 3 genera. 
Suborder II. Microchiroptera. 
Family II. Rhinolophidae. 

Subfamily I. Rhinolophinse, 1 genus. 
Subfamily II. Phyllorhininse, 4 genera. 
Family III. Nycteridse. 

Subfamily I. Megaderminse, 1 genus. 
Subfamily II. Nycterinse, 1 genus. 
Family IV. Vespertilionidse. 
Group I. Plecoti, 7 genera. 
Group II. Vespertiliones, 8 genera. 
Group III. Miniopteri, 3 genera. 
Family V. Emballonuridae. 

Subfamily I. Emballonurinse. 

Group I. Emballonura?, 4 genera. 
Group II. Taphozoi, 3 genera. 
Group III. Rhinopoma, 1 genus. 
Group IV. Noctiliones, 1 genus. 
Subfamily II. Molossina*. 

Group V. Molossi, 4 genera. 
Group VI. Mystacinae, 1 genus. 
Family VI. Phyllostomidse. 
Subfamily I. Lobostomin^e. 

Group I. Mormopes, 3 genera. 
Subfamily II. Phyllostomina?. 

Group II. Vampyri, 10 genera. 
Group III. Glossophagse, 6 genera. 
Group IV. Stenodermata, 10 genera. 
Group V. Desmodontes, 2 genera. 
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1886. Gill, Standard Natural History, V, pp. 159-177 
Suborder Frugivora. 

Family Pt^ropodidae. 
Suborder Animalivora. 
Family Rhinolophidae. 

Subfamily Rhinolophinse. 
Subfamily Phyllorhininse. 
Family Megadermidse. 

Subfamily Megaderminae. 
Subfamily Nycterinae. 
Family Vespertilionidae. 
Group Plecoti. 
Group Vespertiliones. 
Group Miniopteri. 
Family Emballonuridse. 
Group Furiae. 
Group Emballonurae. 
Group Dicliduri. 
Group Rhinopomata. 
Family Molossidae. 
Family Noctilionidae. 
Family Phyllostomidae. 

Subfamily Phyllostomines. 
Subfamily Glossophagines. 
Subfamily Stenodermines. 
Family Mormopidae. 
Family Desmodontidae. 
1892. Winge, Jordfundne og nulevende Flagermus (Chiroptera) 
fra Lagoa Santa, Minas Geraes, Brasilien. The classification adopted 
by Winge is the only recent one that differs notably from that of 
Dobson. It is as follows (p. 24) : 
Pteropodidae. 
Pteropodes. 
Macroglossi. 
Rhinolophidae. 

Megadermatini. 
Nycterides. 
Megadermata. 
Rhinolophini. 
Phyllorhinae. 
Rhinolophi. 
Phyllostomatidae. 
Phyllostomatini. 
Phyllostomata. 
Glossophagae. 
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1892. Winge — Continued. 
Phyllostomatidse — Continued. 
Phyllostoniatini — Continued. 

Stenodermata. \ 

Desmodontes. 
Mormopini. 
Emballonuridse. 
Rhinopomatini. 
Emballonurini. 
Emballonurse. 

Taphozoi. ' 

Vespertilionidse. 
Natalini. 
Vespertilionini. 
Molossini. 
1904. Weber, Die Saugethiere. By a combination of Winge's results 
with those of earlier writers the following scheme is produced (pp. » 

400-401) : 

Megachiroptera. 

Pteropodidae. i 

Pteropodinse. ! 

Macroglossinse. , 

Microchiroptera. 
Rhinolophidae. 

Megadermatinae. 
Rhinolophinse. 
Phyllostomatidae. 
Lobostominse. 
Phyllostominse. 
Desmodontinse. 
Emballonurida^. 

Rhinopomatinse. 
Emballonurinse. 
Vespertilionidae. 
Natalina?. 
Vespertilioninse. 
Molossinae. 

ANATOMY. 

Though a general study of Chiropterine anatomy is still much 
needed, it is not my purpose in the present paper to undertake this 
work. Certain special parts, as the wing, shoulder girdle, sternum, 
and the cusps of the teeth, which have not hitherto been adequately 
described, but which appear to be of particular taxonomic impor- 
tance, will, however, be treated in some detail. 
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Wing. 

The general structure of the wing in bats has been so frequently 
described that no detailed account is necessary here. Two special 
parts of the flying apparatus need, however, a few words. 

HUMERUS, SHOULDER, AND ELBOW. 

As might be anticipated from its modification to serve as a wing, 
the anterior limb of the bats differs considerably from that of mam- 
mals that do not fly. The most obvious peculiarity is the great length- 
ening of the fingers to support the flying membrane, but the long 
bones and their two principal joints have also undergone considerable 
changes. The humerus, though in general without special modifica- 
tions in form or unusual development of ridges for muscular attach- 
ment, is peculiar in the large size of the trochiter (tuberculum majus) 
and trochin (tuberculum minus), the former in some families being so 
greatly developed as to extend beyond the head and form a definite 
secondary articulation with the scapula, thus giving the shoulder 
joint a very unusual strength, while limiting its motion strictly to a 
single plane. The bicipital groove is usually deep and well defined, 
especially in the larger Pteropidae. Shaft slender, mostly subterete, 
though somewhat flattened distally, varying in form from distinctly 
sigmoid in the lower groups to nearly straight in the higher, its 
deltoid crest always present, low and broad in the Megachiroptera, 
high and flangelike in the Microchiroptera. Except for this crest 
the shaft is never marked by distinct ridges, though a faint trace of 
the supinator ridge is sometimes present. No supracondylar fora- 
men or supratrochlear perforation. Internal condyle usually large, 
though in the most specialized groups reduced to a mere base for 
the long spinous process. External condyle obliterated by the dis- 
placement outward of the articular surface. Capitellum large, with 
a well-developed external ridge and groove; trochlea reduced to a 
mere ridge scarcely more prominent than that on outer side of capi- 
tellum. The whole distal articular surface is in most bats so dis- 
placed outward as to be partly or in extreme cases almost wholly 
beyond axis of shaft. The elbow joint is formed almost exclusively 
by the humerus and radius, since the ulna is so reduced as to be 
nearly functionless. At its distal end the ulna is incomplete; among 
the Megachiroptera it is continued as a threadlike cartilaginous 
strand to wrist, though in old age it may become fused with radius; 
in the Microchiroptera this fusion with radius is invariable, though 
the point at which it takes place is not always the same. Occasion- 
ally the proximal extremity also is anchylosed. Olecranon scarcely 
extending beyond radius and forming no definite part of joint, suc- 
ceeded by a sesamoid ossicle nearly equaling it in size. 
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Among recent mammals the nearest approach to the conditions just 
described is found in the Cohigidse. Here the trochiter and trochin, 
though less developed than in the Pteropidse, strongly suggests the 
form characteristic of the bats as compared with* their much more 
rudimentary condition in Tiipaia. Of the two processes the trochin 
is distinctly the larger, and it is obvious at a glance that the distal 
extremity of the humerus in Cynocephalus more nearly resembles 
that of Pteropus than it does that of Tupaia or than that of Pteropus 
does the most highly developed type in the Microchiroptera. This 
resemblance is further heightened by the size and form of the deltoid 
crest, which is rather closely alike in Cynocephalus and Pteropus^ 
while in both Tupaia and the Microchiroptera it is noticeably dif- 
ferent. At the distal extremity of the humerus the resemblance be- 
tween Cynocephalus and the bats is less exclusive. In the Colugidse 
both supracondylar foramen and supratrochlear perforation are 
present and the supinator ridge is well developed, characters all of 
which are in common with the Insectivora. The actual surface of 
articulation, however, resembles that of the bats in the reduction of 
the trochlea and the large size of the capitellum, the outer edge 
of which shows the first suggestion of the groove and ridge which is 
so prominent a feature in the Chiroptera. As would be expected 
from the reduced condition of the trochlea, the ulna is much reduced 
from its normal form. It is throughout very slender, the distal half 
flattened against radius, into which it blends near wrist. ' Proximally 
it is slightly larger than in Pteropus^ though very greatly reduced as 
compared with Tupaia^ and the small, abruptly curved olecranon 
forms a definite part of the joint, its extremity fitting into the supra- 
trochlear perforation. 

It seems, therefore, that -without touching on the question of the 
general relationships of the Dermoptera, it may safely be said that 
the long bones and two principal joints of the anterior limb in this 
group are intermediate in structure between those of Insectivores and 
Bats, but distinctly nearer the latter, and that in this respect at least 
Cynocephalus represents a stage that was passed through by the near 
ancestors of Pteropus, 

In 1892, Winge" first called attention to the striking differences, 
already alluded to, in the humerus and shoulder joint of the Mega- 
chiroptera and of the more highly specialized Microchiroptera. A 
fact not mentioned by Winge is that, while the Microchiroptera, as a 
whole, show a much more specialized condition of the humerus than 
the Megachiroptera, different members of the group show different 
degrees of this modification, and these degrees are very largely charac- 

a Jordfundne og Nulevende Flagermus (Chiroptera) fra Lagou Santa, Minas 
Geraes, Brasilien, p. 24. 



THE FAMILIES AND GENERA OF BATS. 15 

teristic of families. In a group like the bats, where divergence from 
ordinary mammals has been chiefly in the direction of changing the 
front limbs. from legs to wings, it seems necessary to give special 
weight in classification to such characters as these. 

Pteropidce. — The very characteristic structure of the humerus in 
this group shows no important variation in the numerous genera 
that I have examined. The head is broadly rounded, slightly oval in 
outline, well defined everywhere, except on the side next the trochiter, 
into which it merges. Trochiter ill-defined, low and broad, scarcely 
rising above base of head, to which it is joined by a level, smoothly 
rounded surface. Trochin slightly higher and narrower than troch- 
iter, and much better defined, a well-developed groove, about as wide 
as its lateral diameter, separating it from head, and a similar though 
even more strongly defined groove isolating it dorsally from the low, 
broad, deltoid crest. Shaft somewhat triangular proximally, flat- 
tened distally, its sigmoid flexure distinct. Capitellum movisd out- 
ward slightly beyond line of shaft and entirely obliterating epicon- 
dyle. Epitrochlea large, its lateral diameter more than half that of 
capitellum, its spinous process distinct, though short. 

MicTochiroptera, — The leJ^st specialized type of humerus in the 
Microchiroptera is found in the Rhinopomidse and Emballonuridae. 
In these families both trochin and trochiter have risen about to level 
of upper surface of head of humerus, a development which causes 
little change in the form of either tubercle as compared with its con- 
dition in the Pteropidae. The alteration in form is most noticeable 
in the trochiter, which is now well defined throughout, and separated 
from head by a distinct groove over which the smooth surface of 
the head is extended. This groove is narrower and better defined 
than that dividing the head from the trochin. Though so distinctly 
increased in size the trochiter is not large enough to reach the edge 
of the glenoid fossa of the scapula, the shoulder joint remaining 
therefore strictly single. Head globular in Rhinopoma^ somewhat 
compressed in the Emballonuridae. As in all other Microchiroptera 
the deltoid crest is high and knifelike, very different from the low, 
rounded form in the Megachiroptera. The shaft of the bone is 
nearly terete throughout, except where distorted by the deltoid crest, 
and a little flattened distally. It has a slight single curvature. 
Capitellum essentially as in the Pteropidae. 

A slight modification of this type is found in the Noctilionida^ 
Here the head of the humerus is greatly compressed and strikingly 
ridgelike. The well-defined trochiter is very small and narrow, 
though rising fully as high as in the related groups, while the trochin 
is greatly increased in size, being nearly as large as the head. The 
groove separating the trochin from the well-developed though rather 
small deltoid crest is ill-defined. 
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Another stage is represented by the Old World leaf -nosed groups, 
the Xycterida?, Megaderniidas Rhinolophida?, and Hipposiderida*. 
In the first two of these the shoulder joint is still single, and the 
shaft of the humerus shows a slight though evident sigmoid flexure ; 
the trochin and trochiter are as in the Emballonurida*, neither rising 
distinctly above head. In the Rhinolophidse and Hipposideridie 
the shaft of the humenis is nearly straight, with merely a slight 
upward curve in distal third, while the trochiter has increased in 
length sufficiently to exceed the head slightly and to form a definite 
secondary articulation with the scapula by a surface about half as 
large as glenoid fossa. In : ize the trochiter is still distinctly ex- 
ceeded by the trochin, which, however, barely rises above head. At 
its distal extremity the humerus in all four families is peculiar in 
the lengthened epitrochlea, })earing near middle a well-developed peg- 
like process, and the very conspicuous displacement outward of the 
capitellum and consequent widening of the entire distal region. This 
displacement is greatest in the Megadermida?, where the articular 
surface is almost whollv exterior to the axis, and the width of the 
distal extremity is nearly one-fourth length of humerus. In the 
Nycteridse the displacement is rather less, though the proportion 
of width of extremity to length of bone remains about the same. 
In the Rhinolophida) and Hipposideridse it is still less, and the 
proportion of width to length is normal — that is, about as one to six. 
The displacement of the articular surface remains very evident, and 
the epitrochlea and its spinous process are of the same character as 
in the Nycteridse and Megadermidse, though less elongated. 

In the American leaf -nosed bats the shoulder joint is essentially 
like that of the Rhinolophidse and Hipposiderida?, except that in the 
Chilonycterina^ the trochiter is so shortened as to form no articulation 
with the scapula. In this subfamily the shaft of the humerus has a 
slight single curvature, while in the others the bend is often, though 
not invariably, double. Throughout the family the capitellum is 
slightly displaced outward and th§ epitrochlea is small or moderately 
developed, the spinous process, when present, at its distal extremity. 
A similar type of humerus occurs in the Desmodontidae, but both 
trochiter and trochin rise somewhat higher beyond head. 

The Natalida^, Furipteridae, Thyropteridse, and Myzopodida? agree 
with each other in the form of the humerus. This differs from the 
Phyllostomine type merely in the somewhat enlarged trochiter, which 
now about equals the trochin in size and slightly exceeds it in height ; 
distal extremity as in the Phyllostomidse ; flexure single or faintly 
double. 

From the last type as best shown in the Thyropteridse to the highly 
specialized form characteristic of the Vespertilionidse, Mystacopida*, 
and Molossidae the transition is rather abrupt. In these families 
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the trochiter slightly exceeds the somewhat reduced trochin in actual 
size^ while in height it extends conspicuously beyond it as well as 
'oeyond the head of the humerus. The double articulation with the 
scapula is now complete, and the surface on which the flangelike 
trochiter acts is nearly as large as the glenoid fossa. The shaft of the 
humerus is nearly straight, or with a moderate single curvature ; dis- 
tal extremity scarcely wider than shaft, the articular surface not 
displaced outward, the short epitrochlea scarcely more than the base 
to the high spinous process, which projects beyond distal extremity in 
much the same manner as the trochiter beyond head.** 

PHALANGES. 

The first digit contains two phalanges, the distal of which bears a 
claw, functional in all bats except the two genera of Furipteridae. 

In the second digit the metacarpal alone is present in the Embal- 
lonuridae, Nycteridse, Rhinolophidae, Hipposideridse, Natalidse, Fu- 
ripteridae, and Thyropteridae. One distinct bony phalanx is present 
in all other families of Microchiroptera except the Rhinopomidae, in 
which there are two. Three phalanges are present in this finger in 

all of the Megachiroptera, the terminal bone in most genera provided 
with a claw. 

Three is the usual number of phalanges in the third, fourth, and 

fifth digits. The distal phalanx is always cartilaginous in the fourth 

and fifth, though in carefully prepared material its joint with the 

second phalanx may be detected when both are present. 

In the third digit the terminal phalanx is ossified in the Phyllos- 
tomidae, Desmodontidae, Thyropteridae, Myzopodidae, and Mystaco- 
pidae. When not completely ossified its joint with the second phalanx 
is at least clearly indicated and partially of bone, a condition readily 
observed in the Vespertilionidae and Molossidae. No distinct third 
phalanx is present in the third, fourth, and fifth fingers of any 
Megachiroptera, or among the Rhinopomidae, Emballonuridae, Noc- 
tilionidae, Nycteridae, Megadermidae, Rhinolophidae, Hipposideridae, 
Natalidae, and Furipteridae, though it is probable that the terminal 
cartilage, when present, usually, if not always, represents this bone. 

Sternum and Shoulder Girdle. 

The general characteristics of the sternum and shoulder girdle 
.(Plate XI, fig. 1; Plate XII, fig. 3; Plate XIII, fig. 2; Plate XIV, 
fig. 1) are as follows: 

Sternum, — The presternum is large, strongly keeled, and with three 
anterior lobes, one of which is vertical and continuous with the keel 
(from which it is often scarcely to be distinguished), the two others 

« In the genus Eptesicus both processes are unusuaUy short. 
25733— No. 57—07 M 2 



iiuri^ntaL their sub^taiict* thickened and strengthened to receive the 
articulation oi the clavicles." and their ««mbined length €qiial to 
or greater than longitudinal diameter of presternum. Me^ostemum 
with a longitudinal median ridge, cK-casionally rifdng to a distinct 
keeL the jstgmentr of the lione aliravt fused in adults, and their bound- 
arie^ usually obliterated. In cros-j? section the depth of this part 
of the sieniUin i- u-^ually greater than the width, but to this rule 
there arv '.rtn^picuou* ex'.^ption>- Xiphistemuui short, tapering or 
NOOiewiiat expande^i posteriorly, its length usually greater than its 
width- it- terminal '.-artilage well develojied. The distinction be- 
tween the pnsstemum and me5<>stemum i> usually evident, but that 
between the me-sosternum and xiphistemum seldom persists except 
in the Mejnichin.»ptera. 

*^7<c/«W^/- fjirdh. — The -^.-apula is large, oval in form, the post- 
iscapular f o^-ria much larger than the anterior fibvsa, its surface divided 
into three •^^.•ondarv <urfa«.-e> set at slight angles with each other. 
The spine i?? short and miKierately high, with a large, strong acro- 
mion. Corac*.»id large, usuallv curvei.! outward, but iK^casionallv 
straight and dirw.te*! inward: rarely bilid at tijK Clavicle curved, 
itJ^ length alx>ut equal to that of scapula or of longest rib;% its shaft 
womewhat <.•ompre^r^.-te<i. in one genus {Ih'rli(ttfrnx) (Plate XII, fig. 3) 
con^picuoudy exj^nded. The articulation i>f the clavicle with the 
enlarged horizontal anterior lobe of the i>ri^toniuni is by a broad, 
unusually definite -urface, fix)m which the clavicles projVxn upward 
and outward ov»-r the thorax nearlv at risjht ansjU^ with each other. 

y?<i>. — ^Tlie rib< decrea^^e gradually in length fn>ni the longest to 
the -se^.-ijnd: Ijetween the second and the unusually shortoneil, thick- 
ened first, the induction is much nioiv notiivablo* ]n\xlucing a break 
ixi the otherwi-r^^ unifonn series. Both {HU'tions of (ho first rib are 
■rhortene^i. but the modification, as ivmpaivd with (ho others, is most 
U'Xioeable in the sternal part, which is usually much ox{>anded later- 
ally. The vertebra to which this rib is attached is usuallv free, lx)th 
anteriorly and i>osteriorly. but not in f i\H]uont ly it lHHX>mes fused 
with the la-t cervical vertebra, even when, as in the Molossida\ no 
h[>e^:ial m^^'Iification of the shoulder ginlle has taken plaiw These 

two vertebrie. to^rether with the first rib, an* so iiuiniatolv associated 

« 

with the shoulder girdle in the changes which it undorgix^s that they 
may ry>nveniently \fn treated as forming part of it, 

Modipat'iona of the ifho*tJdtr [jinUe ami .<ttnnnn. -The moilifica- 
tion« presented by the shoulder girdle and stornuin of bats are, as 
might U; anticipat^J. mostly connected with the mechanical pn>blems 
of furnisliing -surfaces of attachment for the very large jHVtoral 

«F'or the fionjolo;?i»*s of the elements iiuliuU\l in tills ivscion stv l.tvhe. Rihanjr 
Sv««riHk. Ak;i«l Hjiu*!!.. V. No. lo: also. Flower, Introiluotion to the t>sti\>U>gj' of 
the Msunmalisi, 1885. ji. 2a3. 
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muscles and strengthening the arch by which the body is suspended 
to the wings during flight. Somewhat remarkably, however, the 
largest species, the great Pteropines,^ in which the mechanical diffi- 
culties wcfuld be expected to be greatest, show little specialization 
except for the rather unusual development of the keel, particularly 
on mesosternum, a peculiarity which is most pronounced in the larger 
members of the group. The elements of the first rib and its attach- 
ments remain distinct, and except for the usual Chiropterine pecu- 
liarities show no characters worthy of note. Essentially the same 
conditions, though with much less development of the keel, are 
found in most of the Microchiroptera. So far as my observations 
go it is constant in the Rhinopomidae, Emballonuridae, Noctilionidse, 
Phyllostomidae, Desmodontidse, Myzopodidae, and in most of the 
Vespertilionidse. The first stage in the strengthening process is 
- found in the Molossidse, the Mystacopidae and in one subfamily of 
Vespertilionidse, the Tomopeatinse. It consists in the slightly greater 
thickening of the first rib, and the fusing of the last cervical and 
first dorsal vertebrae into a solid ring. There is no appreciable 
change in the form of any of the bones, and the keel of the mesoster- 
num remains very slightly indicated. A peculiar modification of this 
process occurs in the Thyropteridse where the fusion takes place 
between the first and second dorsals, the last cervical remaining free. 
In the Natalidae it is again the last cervical and first dorsal that fuse ; 
but in this family the supporting arch is further strengthened by a 
noticeable widening of the horizontal lobes of the presternum, so 
that the greatest anterior width exceeds the length of presternum and 
mesosternum together. The first rib is also thickened and its sternal 
segment is greatly reduced in length. Keel of mesosternum relatively 
as high as in the Pteropodidae, and a slight keel on xiphisternum. 

The most remarkable series of changes occurs in the four related 
families Nycteridae, Megadermidae, Ehinolophidae, and Hipposide- 
ridae. In the Nycteridae the conditions are not very different from 
those in the Natalidae. The keel is equally high and it extends simi- 
larly on the short, wide xiphisternum. The presternum is, however, 
less broadened and strengthened, and the last cervical vertebra is not 
fused with the first dorsal. In the Megadermidae the mesosternum 
and xiphisternum are of the ordinary type, but the presternum is 
greatly widened, so that it is essentially a heavy transverse bar with 
a slight median backward projection. Laterally it is fused with the 
first rib, so that the only break in the continuity of the ring, is at the 
point of articulation of the ribs with the vertebrae. As in the Nycte- 

oThe weight of an alcoholic specimen of Pteropus from Tenasserim (Cat. No. 
104451, U. S. N. M.) is 739.5 grams, while that of a Rhinolophus ferrumequinum 
from Genoa, Italy (Cat. No. 18172, U. S. N. M.), is only 16.8 grams. Yet in the 
. smaller animal the strengthening process is carried to the extreme. 
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ridse the first dorsal vertebra is fused with the last cervical. In the 
Rhinolophidse the seventh cervical vertebra and first dorsal are so 
completely fused that their boundaries can not be detected ; this com- 
pound vertebra is fused with the first rib, which in turn is fused with 
presternum. The second rib fuses with first at about its point of 
attachment with presternum, to which it is joined throughout the rest 
of its course by a thin sheet of bone. At first sight, therefore, the 
presternum appears to be enlarged to a broadly crescentic plate 
applied to mesosternum at middle of its convex posterior border. 
The original elements of this mass, though perfectly fused, can still 
be distinguished. In the Hipposideridse the strengthening process 
attains its highest degree of perfection. Here the general structure 
is as in the Rhinolophidae, but the fusion of the first and second ribs 
involves the entire bone to and including the corresponding dorsal 
vertebrae. A solid ring is thus formed, including three vertebrae, 
two ribs, and the presternum, the elements indicated by a slit- 
like vacuity between the upper halves of the ribs, a small median 
space between the two dorsal vertebrae, and two minute roundish 
apertures in- the region corresponding to space between horizontal 
arm of presternum and sternal portion of second rib. The mechanical 
need for this remarkable strengthening in bats of this size is by no 
means apparent. 

Teeth. 

Though much has been published concerning the teeth of bats, par- 
ticularly by Winge,<* the subject is still by no means exhausted. This 
is especially true of the modifications of the various cusps of the per- 
manent cheek teeth, which hsCve hitherto received little attention. 
Before passing to this more important aspect of the dentition, how- 
ever, a few words on the milk teeth and the tooth formula may not be 
out of place. 

MILK DENTITION. 

The peculiar and very highly specialized milk dentition of bats 

has long been known in a general way, but the material has not yet 

been brought together for a complete study of its variations. The 

largest number of milk teeth that has been observed is 22, with the 

. , - 2 3. 1. 1 2 , . 2-2 1-1 2 - 2 ^^, . ^,. 

formula: -^^ ^ 3 i 1 q ^^^ 3,3 ? ^<^ 1 - V ^^^ o _ o ~^^)- ^^ ™^ 

is present in Myotis^ a genus with the maximum number of per- 
manent teeth, it probably represents the complete set. It also occurs 
in Eptesicus^ in which the corresponding portion of the permanent den- 

— 2 3. 1. 4 

tition is . q q 1 _ 9 _ 4 *°^ ^° Lasiurus with the permanent teeth 

«Jorfundne og nulevende Flagermus (Chiroptera) fra Lagoa Santa, Minas 
Geraes Brasilien, 1892, pp. 56-58. 



THE FAMILIES AND GEHERA OF BATS. 



In SyctiTtomvs lyrasiliensis, with corresponding 



part of permanent formula the same as in Lasiurus, it also appears to 
be present, though I have betn unable to verify the occurrence of mi^, 

A slightly redaced formula i >> _' .' -i 9 =^^^ appears to be charac- 
teristic of the Desmodontidai and Phyllostoraidie, though the pos- 
terior tooth both above and below is occasionally so small that its 
presence can not be positively determined. In Desmodus the doubtful 
tooth is mp ^, while in Phyllostomus it is mp ,. In two specimens of 
Artibeus (Nos. 38309 and 38310, U. S. Nat. Mus., Old Providence 
Island, Carribbean Sea), on the other hand, I can find no trace of 
'mp ,. For the Megachiroptera the complete milk dentition is prob- 
ably the same as that of the Phyllostomidte. At least, I have verified 

the formula . . a _' -■ ' -■ q =^Q i° Oynopterus and Pterocyon. In both 
of these the posterior tooth above and below corresponds with pm *, 
and pm t, respectively, pm' and pm^ being conspicuously without a 
preceding functional deciduous tooth. 

In form the milk teeth are for the most part quite unlike those of 
the permanent dentition. They are usual Ij 
slender, minute spicules, with straight or re 
curved tips, and their only function is prob 
ably, as has been frequently suggested, to aid 
the young in clinging to the mother during 
flight. In size they are so insignificant that 
one may not infrequently persist in the edge of 
an alveolus until the permanent tooth is nearly 
grown. These peculiarities of size and form, 
together with the very early development of 
the permanent dentition, preclude all possi- 
bility that the milk teeth can be used in mastication, and indicate 
that, whatever may be the case with other mammals, in bats the de- 
cidous teeth can have had little if any influence on the modifications 
of the permanent set. 

The simplest form of milk tooth is a straight terete spicule, tapering 
to a sharp point, and with no evident differentiation between root and 
crown. This is found in the lower cheek teeth of Cynopterus. The 
next and more usual type difl'ers in the definite recurving of the point. 
This curve may be slight and gi-adual (canines and cheek teeth of 
Cynopterus (fig, 1) and Pterocyon, upper canine of Myotis yumanr- 
ensis) or strong and abrupt, sometimes almost angular (canines and 
cheek teeth of Phyllostomidse, canines and incisors of Nyctinomus 
hrasiliensis). Occasionally this type is further modified by a slight 
but evident shortening and thickening of the crown, or the faint indi- 
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cation of incipient secondary cusps {mp ' of Pteroycon, cheek teeth of 
Phyllonyeteris) . The presence of a definite secondary cusp below 
and behind the main cusp is probably characteristic of the lower 
cheek teeth in the Vespertilionidsp. It is very noticeable in Eptesi- 
nts fuacHs, less so in Myotin alhenretift. Similar cusps occasionally, 
though less frequently, occur in the upper teeth and in both upper 
and lower canine {Eptesicwi (fig. 2), Myotis). In Nyctinomua hra- 
sinensis the canine has an additional secondary 
cusp situated on the anterior edge of the tooth 
somewhat nearer tlie tip. Contrary to what might 
be expected, the milk incisors present more varia- 
tions of form than any of the other deciduous 
teeth. The simplest incisors are perhaps those of 
Denmodus, in which the upper teeth are of the 
primitive recurved type, without trace of second- 
ary curvature or extra cusps, while the lower teeth 
are widened above, the out«r slightly bifid. In Nyctmom,uH brcmlien- 
sia the upper incisors are simple and terete, but with a distinct double 
curve inward and backward, like those of Pro-mops foateri (fig. 8). 
The lower incisors are, however, much like those of the permanent 
set, with well differentiated, flattened, bifid crowns, the inner lobe dis- 
tinctly the larger. In Eptesieus and Myotin both upper and lower 
incisors are trifid, those of the lower jaw scarcely recurved and very 
closely resembling the teeth of the permanent set, those of the upper 
jaw strongly recurved and with the cusps longer and more distinct 
than in the mandibular teeth. In the thive genera of Phyllostomidse 
at hand, PkyUoatornvs, Artihevs, and Phyllonyr- 
teris, there is evident differentiation l)etween the 
inner and outer incisor of the npiier jaw This is 
slightest in Phyllostomim^yiYiGrii the outer tontli i« 
longer than the inner, its point l>ent forward nnd 
then back, the concavity directed outward and 
backward; inner tooth with crown flattened but 
tapering to a fine recurved point below which there 
is ^ slight concavity on outer side. Lower incisors 
not seen. In Arbiteus the upper teeth aie of much 
the same form, but the inner is distinctlj notched at apex much as 
in its successor; lower incisor faintly trifid, the middle lobe highest. 
Upper incisors of somewhat the same tvpe are found m Phyllonye 
teris, though the differentiation is less evident Inner tooth vith a 
distinct secondary cusp on outer side considerably l)olow level of main 
cusp. The lower tooth are so minute that the details of their form 
can not be determined. The upper incisoi-s of Cynopterttx and the 




' PnoMOPsrog- 
ViLLi Rica 



THE FAMILIES AND GENEBA OF BATS. 23 

lower incisors or Pterocyon are of the simple, little recurved type; 
the lower incisors of the former are straight, with bluntly rounded, 
slightly thickened crowns. Upper incisors of Pterocyon not seen. 

DENTAL FORMULA. 

The nearest approach in bats to the typical complete dentition of 
higher mammals — that is, a set of 44 teeth — as expressed by the 

formula L^AlilMiAAI,'?J1.3 ,lzl ^tlA ;^^:i^=44 
lormuia^^^ ^ 1 2 3 4 6 6 7^3-3' "" 1-1' ^"^4-4' "^'3-3 ' 

is a set of 38, lacking one upper incisor and one upper and one lower 
premolar: Vo o i _^ o a k a 7 =38. The smallest number known is 
20, represented by the formula ""'*"'"" =20. Between 

— iflO. JL. — Ji — 4:0 

these extremes occur no less than 60 formulas, representing totals of 
24, 26, 28, 30, 32, 34, and 36. No bat is yet known with 22 teeth. The 
following table shows the distribution of the various total numbers of 
teeth among the 173 genera now recognized : 
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The different formulas, with the genera by which they are repre- 
sented, are as follows : 

:38. NyclUllus, Natahn, Chilonatalite, PhodoU», Thyrop- 
tera, Myzopoda, Myolie, Pizonyx, Kerivoitla, Pho- 

Fariplera*, AmoTphockiMix. 
=36. I jiaion-yrtfrie, Plecotim, Corynorkimie, Minioplerue. 
=36. ftdonlonin-Urk. 

:34, Routettus, Pterocyan, Pteropue, Acerodon, Detmalopex, 
PtercUopex, Eonycterin, Kiodolue, S;iconyderis, Try- 
genycteris, Melanyderii, 

:34, ChilonyiieTia, Pleronotus, Mormoopa, Micronyderu, 
Xenodenet, Gljiphonycteris, OtopUrut, Lonchorhino, 
IhiUchophylbim,Fh\iUodeT7ati, Trachops, Vampynu, 
GloMophaga, }.oiirhojthijUii, Monophylha. 

=34. Pipiglr^us, Oliachroput, Scotozout, la, Plerygigiai, 
Oudinolobue, BarbasUlla, Buderma, Mwina, HaT- 

;34. 



12 3. 

_23^ 2 4567. 

1 33. l.-234 5"B7' 

23. 2 34567. 
12-. 1.-234567' 

23. 234 5 6- . 
1 2 -. 1. - 2 3 4 6 6 7' 



12 3. 1.-2-4567 
- 2 3. 1.-2-4 5 6 7_ 



12-. 1.-23456 7 

53. 23456 _ 
12-. 1.-23456- 

„ ' ' — s — . L . - =32. Coleura, Rhipwhinctui, Saccopleryx, Oormura, Perop- 
leryx, Peronymuf, OenlroHycterig, BatantiopUryj:, 
DicUdurui. 



I 2 -.1.-234 56 7 — /-— 

I^^ . | . -£ - ||^| - |^ =33. Lonchogloisa, Arumra. 

1§- 1 -2 " -t^e7 ^^^' ^y^^'^"""' Wem"'«-">a, RhitwpkyUa, Brachy- 

Vamp^opf, Ardopt, PhyUojia, ,Sleiioil<r!im, Slur- 
nira, Pkylhnycteris, Reitkronyeteria, ErophyUa. 
. Jiplesicua, Vetperiilio, BhinapitTvji, Uetperoptenug, 
Tylonycterix, MimeliUiti, PhiUlor, Hitlioltte, Ltepho- 
i!e, Glauconyeteriii. 



12 3. 1.-2-4567 



- (2) -. 1. - 2 3 4 5 6 7 



BULLETIN at, UNITED STATES NATIONAL MUSEUM. 



- 2 3. 1. -2345--. 
12-. 1."-2:M56-' 
-2;i^l.-2 345«-_ 
-2"-. l.-a345"B-' 
-2-].-2 -4fi6 7. 
12-. 1. -2-4567"^ 
-.1. 2 45117 



1 23. 1. -3-4-5(1 ; 



::tO. CiiiH/jUer'iii, Xiadiim, Thnofienu, Spkxriai. 

:30. B'llloiiiKlerii, Sljiloi-lrnium. 

■■'SO. Uipftimilewf, Anlhoiit, l^rlapn, Trimmpt. 

-30, Mtifiiilrriix. 



12-. 1. -2-45«7 



- A 4 r. (1 r 



. - - 3 -1 r> i! 



I, IliiUingrtfrit. 



r2--.-L--23456-=^«- '"•""'.-""">■ 

^23. l.j;-34 5 6-^3g jrtitf.w (|iartl. 

1 2-. 1.-2-4567 

- 2 3. 1. - -3 4. 16-^.^,1 Yammnnh'. \U>;},hiilhi, Ariletu. 

12-. l.-2-45tt7 

zl-"- '■"."■'^^'=30. Ototiijcterix, .\iictceius, StiAeinits, Srolixcut, Scoto- 

12 3. 1. -2-4o«7 nMM>, Hhi.ijei»m, lliriMloii, Pdcbi^tiu; IhuypUrut, 

Xi/elophiliit, MorimifiUrut ( part) . 

z3^l}l^.^- \^^y=7Xl. Cha-rephna, A>/j«umiw (part) A'uHiopi (part), iVo- 



-^33. 1. -2345-- 

-2V]."-2345(1-' 
-23- 1.--345-- 
12-". l.-23 4 5"6.^' 
-2 -. 1.-- 3 4 5 -. 
-2-. 1. -2"3"4!>I17 
^3^h-_23 4 5 
-2'-. i.-2345(i-" 

-2-. 1. 4667, 

i 2-."i."-2-4567 

]T"-7l."~2~4 5 6'7' 

■luhrmti. 



28. /ViH«'ftmii., .!%;.■«>/«. 

:2rt. NnAonijcterir, Kjuimuphonn, H'tpKiyiiatkai. 

:28. 7*(*wniiV(. 

^28. Rlihiiyp'ima. 

,28. Xociili", J>iri<i». 



-2- 



28. .4rt(6eus (p*rt), VampyreMa, Chiroderma, EcU^hyUa, 



Pygoderma, CeMvTU), SpJiwronycterU, Ametrida. 
4567. 



Antrozoun, Tomopeaa, iMossop» (part), Mormoplenu 
(part), riatymops, Em\opi (part). 



-.1.-2-4567" 

:-_j -.^1^11^=28. M!„^<uMpE. 

, itacriKlerniii, lAinii, CfiTdioderma. 



] 2-. "1.-2-4567 
-23. 1 . --3456- 

. 1". -2"345"6- 

-2 3. 1. --34 56 



=26. Lichmiylerit. 
=20. VampyTincM. 



2 3 



12 
-2 



1- 
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456- 



-2-456- 
4567 



=26. Diphylla. 



-2-4567 
-2345-- 



=26. EomopSf Molossops^ (part), CheiromeleSj Molossus. 



-23456- 
45-- 



=24. Nyctymene. 



2-45-- 



=20. DesmodtiSf Disemus. 



It will be noticed at once that certain f oinnulas are characteristic 
of particular groups, or rather that a given formula never occurs in 
widely separated families. Thus, among the genera with 34 teeth 

the formula ~ '-.'"oo^tca^ ^^ confined to the Pteropidse, 

- 2 3. 1. - - 3 4 5 6 7 . fx. Du 11 * -A 1 - 2 3. 1. - 2 - 4 5 6 7 

I2-.I.-234 -5-6-7 *° *^" f'hyllostormd^, and j^__^^_^_^ 

to the Vespertilionidse. Similarly among the 32-toothed genera the 

formula ~^"''~,~, ^ .^ is peculiar to the EmballonuridsB, 
12 3. 1. -2-4667 ^ 

-2 3. 1. --34567. .. t^uh ^ -a j-2 3. 1. ---4567 

12-.1.-2-4567 ^ ^^^ Phyllostomid^, and , ,-3- ^, _ , _ ^ , , ^ 

to the Vespertilionidse. The only formulas that occur in two or more 

families are 7ao'!'~o^t^f ! =38, found in the Natalidse, Thyr- 

_2— 1 4567 

opteridse, Myzopodidse, and Vespertilionidse, ' ' — - — ^ —30 

found in 9 genera of Vespertilionidse and 1 of Molossidse {Mormop- 

terus)^ and Z-^—-zr ' ~ o " < fc a n ~^^^ found in two aberrant genera 

each of Vespertilionidse {Antrozous and Tomcypeas) and Molossidse 
{Molossops^ part, and Mormoptems^ part). Even in these excep- 
tional cases, however, the families involved are not distantly allied. 

The only teeth that are never absent are the canines, the last pre- 

^ \^ 45 

molar and the first molar, — .,* 1-^ those never present 

the first upper incisor and the first upper and lower premolar, 

1, 00-1 — o o < g i3 ^ ' The reductions by which the various formulas 
loo. 1. -2o45dT 

have been produced appear to be as follows: 

Incisors. — In the upper jaw the permanently missing incisor is 

without much doubt the first. This is indicated, as shown by Winge, 

by the correspondence of the two upper teeth with the two outer of 

the lower jaw when the maximum set is present, and also, even more 

strongly, by the general tendency throughout the group for the pre- 

maxillaries to become reduced, particularly along the inner edge. 

This would inevitably result in eliminating that part of the bone in 

which the first incisor grows. Of the remaining upper incisors it is 
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invariably the outer that disappears first. This tooth may be seen in 
every stage of degeneration among the genera with 2-2 upper incisors, 
while in none is it distinctly more developed than its fellow, though in 
some of the long-tongued Pteropidae and in certain genera of Gloss- 
ophaginsp it is slightly the larger. 

In the lower jaw the incisors become reduced from the outer side, 
a process mostly associated with narrowing of the anterior portion 
of the mandible. This process is especially well illustrated in the 
Molossida?. The third incisor exists in some species of Nyctinomus 
and in Mormopterns^ though reduced in size and crowded beneath the 
cingulum of the canine, the prominent cusp of which has assumed its 
function. In Chcerephon^ Eumopn^ Promops^ and most species of 
Nyctinortius it has disapj)eared. In some species of Molossops the 
narrowing of the mandible has reduced and distorted the second 
incisor, the cingulum cusp of the canine in turn taking the functions 
of this tooth, while in other species of Molossops^ in Eomops^ Cheiro- 
meles^ and MoIoshuh the second incisor has disappeared. There is 
little doubt that a similar course has been followed throughout the 
Microchiroptera. In the Megachiroptera no genera are known with 
3-3 lower incisors, and it has been assumed by Winge that the first 
tooth is absent, a conclusion based chiefly on the correspondence in 
position of these teeth with the second and third of the upper jaw. 
The probability of this view seems heightened by the almost univer- 
sally larger size of the outer tooth as compared with the inner, while 
in the Microchiroptera the reverse is normally the case. In the fruit- 
eating Phyllostomidse, however, there is a similar reduction in the 
size of the inner incisor as compared with the outer, probably due to 
the action of the tongue, and I prefer to assume that the frugivorous 
habits of the Pteropida? account for the relative size of these teeth 
also, and that the course of reduction in this group forms no exception 
to the rule, so far at least as regards the disappearance of the outer 
tooth first. The next incisor to disappear is, however, probably i i, 
acted upon, as it must have been, by the tongue. In the genera 
Dohsonia^ Nesonycteris^ and Notopteris i 2 is therefore the remaining 
tooth. 

Premolars. — Both above and below it is probably the first pre- 
molar that is permanently absent, though of this there is no proof. 
In the upper jaw the next to disappear is either pm^ or pm^. 
Three premolars are present in members of the families Pteropidae, 
Phyllostomidae, Natalidae, Thyropteridae, M3^zopodid8P, and Vesper- 
tilionidae. The anterior tooth {pm ^) is the more reduced in four 
of these, the Pteropidae, Phyllostomidae, Natalidae, and Thyrop- 
teridae, while the median {pm ^) is the smaller in the two others, 
ihe Myzopodidae and Vespertilionidae. A^Tiile the evidence is there- 
fore not conclusive for any of the other families, it appears safe to 
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assume, from general considerations of relationship, that the small 
upper premolar is fm ^ in the Furipteridse and fm ^ in the Nyc- 
teridse, Megadermidse, Rhinolophidse, Hipposideridse, Mystacop- 
idae, and Molossidse. It seems probable that the degeneration of 
fm ^ is characteristic of the fruit-eating bats and their near relatives 
and that the reduction and disappearance of pm ' occur in the insec- 
tivorous groups. As regards the small upper premolars, therefore, 
the families may be grouped as follows : 

Dominant tooth, pm ^ : Dominant tooth, pm * : 

Megadermidce. Pteropidie. 

Rhinolophldse. Phyllostomidse. 

Hipposideridse. Natal idse. 

Myzopodidse. Furipteridse. 

Vespertilionidfie. Thyropteridse. 
Mystacopidse. 
Molossidse. 

In the lower jaw pm ^ becomes reduced before pm \ in all the 
groups of Microchiroptera, some members of which possess both 
teeth — the Rhinolophidae, Phyllostomidse, Natalidse, Furipteridse, 
Thyropteridae, Myzopodidse, and Vespertilionida?. Hence it is prob- 
able that this is the normal process ' throughout the suborder. In 
the Megachiroptera, however, the opposite is taking place. In every 
known genus of Pteropidse both pm, j, and pm 3 are present, but pm, 2 
is invariably the smaller tooth. 

Molars, — While the posterior molar of both jaws is invariably 
reduced, it is never absent except in certain frugivorous and sanguiv- 
orous bats; that is, in various genera of Pteropidae and Phyllosto- 
midae, and in all of the Desmodontidae. The middle molar dis- 
appears in some of the Pteropidae and Desmodontidae, but is not yet 
known to be absent in any member of the Phyllostomidae. The vari- 
ous ways in which these teeth are suppressed are as follows : 

5 6- HarpyionycteriSf Dobsoniay Artibeus (part), VampyrodeSj MesophyUa^ 

5 6 7' Ariteus, 

5 6- BalionycterWj Stylocteniumy Leptonycteris^ LichonycteriSy Artibeus (part), 

5 6 - * VampyriscuSf Vampyressa^ Chiroderma, Ectophylla, Pygoderma^ Centu- 

riOf SphseronycteriSy Ametrida^ Diphylla. 

5 — Nyctymeney CynopteruSy NiadiuSy ThoopteruSy PtenochiruSy MegseropSy Sphas- 

5 6-' riasy ScotonyeteriSy Epomophoms, Notopteris, 

5 

K : DesmoduSy Disemus. 

NORMAL CUSPS. 

The typical Chiropterine dentition, which occurs essentially unmod- 
ified in at least some genera of every family except the Pteropidae 
and Desmodontidae, is as follows : 

Upper incisors subulate, the point slightly curved backward; cin- 
gulum well developed, particularly on outer side; a posterior or lat- 
eral secondary cusp usually present on one or both teeth. Lower 
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incisors with crowu well different iated from root, its length greater 
than height or width," its cutting edge approximately horizontal, but 
with two evident notches. Xo striking differences in size or form 
Ix^tweiMi the teeth comj)osing a series, except that the outer lower 
incisor is often wider than the others and with one or two blunt sup- 
plemental cusps posteriorly. 

Canines simple, the upper larger than the lower and usually the 
highest tooth in the entire stTies. Cingulum well developed, that of 
the lower tooth conspicuously obliciue. Shaft subterete, that of the 
uj)per t<M)th flattened or slightly concave on inner side, that of lower 
tooth similarly flattened or concave posteriorly. The shaft of the 
upper t(M)th at base occupicvs almost entire crown, while that of lower 
apix»ars to be situated a little in front of middle of crown so that the 

posterior portion 

p rc 
he 



mts 




ecd 




Fiu. 4.— Typical molak tkkth ok an iNswrnvoRors bat. ^.— 
Crown vikw ok maxillary molar. //.—Crown view ok 
mandibular molar. ('.— sidk vikw ok maxillary molar. 

f(V/.— KNT(H'ONIl). mt*. — METAHTYLE. 

Ac— HYIHH'ONE. jW.— PARACONE. 

hcd. — IIYPtX'ONII). IKil. — PARACONID. 

WW.— METACONK. j)rc.— PROTOTONE. 

«JC(/.— M ETACONID. j/r«/.— PROTtK'ONID. 

W*.— MESOSTYLE. /)».— PARA8TYLE. 



forms a slight heel. 

Premolars except 
pm * essentially like 
the canines, though 
verv nuich smaller 
and with height of 
crown not conspicu- 
ously greater than 
length. Cingulum 
well developed, hori- 
zontal or slightly ob- 
lique. Posterior up- 
per premolar much 
larger than either of 
the others, its cusp 
nearly as high as that of canine, from which it differs in shape in 
the presence of a conspicuous flange-like postero-external extension, 
with well-developed cutting edge and supported by a second root. 
Inner side of this extension flat, continuous, with flattened postero- 
internal surface of cusp; crown with a slight but evident postero- 
internal heel ; cingulum well developed, often forming an anterior 
cusp at base of main cusp and occasionally another on heel. 

The first and second upper molars resemble each other, though 
the second is usually the larger of the two. The crown (fig. 4) is 
much wider than long or high, three-rooted, and set obliquely, so 
that the outer portion is higher than the inner.^ Its outer border is 

« Length = diameter in axis of tix)tli row : wi(lth=dianieter i>erpendicular to 
tootli row ; height = distance from lower edge of cingulum to extremity of high- 
est cusp. 

& Strictly sj^eaking, it is lower, more ventral, but in the position in which the 
teeth are always examined it is higher. 
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nearly straight, though usually marked by three projections and two 
indentations. The anterior border is unsymmetrically convex, the 
inner border variously truncate, rounded, or double convex, the 
posterior border with a concavity usually somewhat greater than con- 
vexity of anterior border. The inner posterior portion of the crown, 
bearing no large cusp, is usually flattened and often produced into a 
noticeable heel. The crown bears three main cusps, corresponding to 
those of the primitive tritubercular tooth, the inner anterior proto- 
cone (fig. 4, pre), the outer anterior paracone (fig. 4, pc), and the 
outer posterior metacone (fig. 4, mc). Not infrequently the inner 
posterior hypocone (fig. 4, he) is also present, but in bats this cusp 
never attains a size sufiicient to obscure the tritubercular aspect of the 
crown. Very rarely (in some Phyllostomidse, particularly Brachy- 
phylla, Plate VI, fig. 3) an intermediate cusp, the protoconule, occurs 
between protocone and paracone, and another, the metaconule, at 
inner base of metacone. At the extreme outer edge of the tooth are. 
three small cusps, the anterior parastyle (fig. 4, ps,), the median 
mesostyle (fig. 4, ms.), and the posterior metastyle (fig. 4, mts,)^. 
The styles are connected with the main cusps of the outer row by four 
conspicuous, trenchant, slightly concave ridges, or flutings, the com- 
missures (fig. 4), the first extending from parastyle to paracone, 
the second from paracone to mesostyle, the third from mesostyle to 
metacone, the fourth from metacone to metastyle. The commissures 
are approximately equal in length, though increasing slightly from 
•first to fourth. Together with the cusps, which they connect, these 
ridges form a conspicuous W-pattern, the variations in the form of 
which are of much systematic importance. Of the three main cusps 
the protocone is situated at a lower level than the others. In form it 
is more robust, though usually less elevated; frequently it occupies 
nearly the entire inner section of the tooth. A narrow commissure 
extends forward from anterior side of this cusp, past base of para- 

« In describing the molar teeth I have adopted the cusp nomenclature pro- 
posed by Osborn (See American Naturalist, XXII, p. 1072, December, 1888) 
as the most simple and convenient. The fact that it was based on a mistaken 
idea of the succession of cusps (See Gidley, Proc. Washington Acad. Sci., VIII, 
p. 106, July 10, 1906) is of little weight compared with the convenience of an 
exact name for each part of each tooth. The system of numbering the cusps 
(cusp No. l=ps. No. 2=ms, No. S=mtSy No. 4=pc, No. 5=mc, No. 6=pc, No. 
7=hc, etc.) proposed by Winge (Vidensk. Meddel. Naturhist. Foren., Ki0beu- 
havn, 1882, pp. 15-19, pi. iii) and recently adopted by Andersen and Wroughton 
(Ann. Mag. Nat. Hist., 7th ser., XIX, p. 129, February, 1907) appears to be equally 
misleading as regards the succession of cusps, while it has the great disad- 
vantage of furnishing no convenient names. With regard to the position of the 
primitive cusp: Winge placed it in the outer row (mesostyle), Osborn in the 
inner row (protocone), while the observations of Gidley, based on much more 
extensive material, shows almost conclusively that it is in the middle row 
(paracone). 
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cone to parastyle. A similar commissure occasionally extends pos- 
teriorly behind base of metacone to metastyle, but this is less con- 
stantly present. The paracone and metacone form the highest 
portion of the tooth; the metacone, together with third and fourth, 
commissures, is usually larger than the anterior cusp and ridges. 
A faintly developed cingulum may usually be traced along anterior, 
inner, and posterior edges of crown. On outer side the cingulum is 
practically absent. The third molar is always smaller than either of 
the others, and some of its elements are reduced or absent. The 
process of reduction, which invariably proceeds from behind forward, 
varies, in teeth that can not be regarded as abnormal, from a mere 
shortening of the metastyle and fourth commissure, accompanied 
by diminution in height and diameter of the metacone, as seen in cer- 
tain Ehinolophidse (Plate I, fig. 1), to absence of everything except 
the parastyle, paracone, protocone, the first commissure, and a trace 
of the second, elements which are always present in this tooth. This 
condition is well illustrated by Pachyotus (Plate I, fig. 2). 

In the mandible the first and second molars are also alike in form, 
with the second usually a little the larger. Five cusps are present, 
the outer anterior protoconid (fig. 4, prcd,)^ the inner anterior para- 
conid (fig. 4, pcd,)^ the inner median metaconid (fig. 4, mcd.)^ the 
outer posterior hypoconid (fig. 4, hcd.)^ and the inner posterior 
entoconid (fig. 4, ecd,). In general appearance these teeth resemble 
the outer higher portion of the upper molars reversed, the three 
inner cusps corresponding in form to the styles, and the protoconid 
and hypoconid to the paracone and metacone. The hypoconid is, 
however, lower than the protoconid, though the width of the tooth 
through the base of this posterior cusp is normally greater than that 
through the protoconid. The points of the cusps of the two rows 
are nearer together than in the upper teeth, and the commissures 
are shorter and more strongly concave, the third extending down- 
ward from point of hypoconid to base of metaconid. The two seg- 
ments of the W are therefore disconnected, though this is not at 
first sight apparent when crowns are viewed from above. A well 
developed though not very prominent cingulum extends around outer 
base of crown from paraconid to entoconid. Third lower molar 
with posterior segment usually much, smaller than the first, owing 
to the great reduction in size of both hypoconid and entoconid and 
the close approximation of these two cusps. In some Ehinolophida? 
and Emballonuridse, however, the tooth is practically identical with 
m 1 and m 2 (Plate II, fig. 1). In the first and second upper molars 
of insectivorous bats the metacone may be said to be the dominant 
cusp. It is not only the largest and the first to appear above 
level of alveolus as the teeth grow, but in the modifications to 
which the form of the crown is subjected the metacone invariably 
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« 

remains the most important cusp, drawing the protocone and para- 
cone toward it, so to speak, and gradually absorbing them. This 
process may continue until the molars approximate the large premolar 
in form, though no genus is yet known in which the protocone and 
paracone are entirely obliterated. In the third upper molar, how- 
ever, the paracone is the more permanent, as the successive short- 
ening of the tooth from behind soon eliminates the metacone. In 
all the mandibular molars the protoconid is the chief cusp. Like 
the metacone of m ^ and m '^ it is the first to appear as the permanent 
teeth cut the gums, while it is the largest and most conspicuous cusp 
throughout all changes known to occur. 

INTERRELATION OF TEETH. 

Owing to the high cusps and deep hollows which* cause the crowns 
to fit closely interlocked when the jaws are closed the interrelation 
between the teeth of the two jaws is very intimate, so much so that 
no modification can take place in a given region without its counter- 
part in the opposed structures. Lateral motion of the mandible, 
though supposed by at least one careful observer to be absent,** un- 
doubtedly occurs to the extent of permitting the posterior surface of 
the lower canine to come in contact with the anterior surface of the 
corresponding upper tooth. In individuals with worn teeth the front 
face of the upper canine shows abrasion that could not otherwise be 
accounted for. This lateral motion is sufiicient to give the opposed 
cusps and commissures of the molars the shearing action on whi?h 
their effectiveness depends. In the typical condition with the maxi- 
mum number of teeth present the interrelation of the two sets are as 
follows : 

Incisors, — The inner upper incisor is opposed chiefly to ig, the 
large median lobe of which fits into the notch formed by basal cusp 
of upper tooth ; extreme tip of i - nearly in contact with inner edge 
of median lobe of i ,y. Outer upper incisor with long posterior sur- 
face in contact with anterior surface of lower canine, the two teeth 
playing against each other with a shearing motion as the jaws close. 
The extreme tip of the tooth almost touches notch at posterior outer 
base of i 3 when jaws are tightly shut. Inner lower incisor not op- 
posed to any tooth in upper jaw. 

Canines — The chief opposition of the canines is a shearing contact 
between the anterior inner edge of the upper tooth and the posterior 
outer edge of lower. The point and inner surface of the upper tooth 
also plays against the first lower premolar, or rather its inner pos- 
terior edge cuts any food material pressed upon it by the two small 

«Gosse, Ann. and Mag. Nat. Hist, XX, p. 426, December, 1847. The animal 
observed was a Noctilio, and the motion of the jaws is described as vertical only. 

25733— No. 57—07 m 3 
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premolars together. In the genera with large, triangular-crowned 
trenchant premolars (most Phyllostomidae, Xatalidae, etc.) the inner 
posterior eiJge of the upper canine has become knife-like. It is 
crossed by the anterior edge of the anterior lower premolar with a 
true shearing motion, while its cingulum is so formed as to fit the 
point and posterior edge of the smaller tooth. 

Premolars. — In bats with terete premolars the upper and lower 
teeth do not come actually in contact, those of the mandible lying 
distinctly nearer to the sagittal plane than those of the upper 
jaw. The point of ////^' comes slightly below and behind that of 
pm ,, while that of pm ^ approaches pm ' and the cingulum of pm *. 
The large upper premolar (pm *) shears with its interior inner sur- 
face close to but not in contact with the posterior outer surface of 
pm 4, while its main cusp and posterior cutting edge play against 
the cusp and anterior outer surface of prd 1 ", the extreme point of 
wiiicli nearly touches surface of heel. When the premolars are 
trenchant the anterior edge of each lower tooth shears against the 
|>osterior inner edge of the preceding upper tooth, while the posterior 
edge cuts upon the anterior edge of the corresponding tooth in the 
up|)er jaw. The relations of the first lower premolar to the upper 
canine have already been explained. 

Mohtrs. — As the distance between the two rows of mandibular 
teeth is sensibly less than that between the opposed sets,* it follows 
that to obtain a uniformly shearing action of the molars the jaws 
must Iv thn>wn either to the right or left before the beginning of 
the stn^ke. AATien the mandible is at its extreme lateral position 
(lie outer and inner cusps of the lower teeth are closely opposed, 
nvs|HVti\*eh\ to th%* styles and highest cusps of the upper teeth — that 
is iu the outer n^ws: pn-tf 1 to /« 1, /^t'^f 1 to m^t 1, prt^d 2 to mfs 1 
and /w ::i, h^'^i H to nf^ -i, pi^^J :\ to mf^^ *2 and /« 3, hcd 3 to i»# 3, in 
the inner r\^ws» /w ,,^ i 10 the aj^x of /*/>«*» m^d 1 to /h' 1, eed 1 and 
^^•%f :J to rf*<' U r/,.\i -2. to f^' H. rrd -1 and f^d 3 to /«<* :?• m*d 3 to pc 3, 
•115" S to "v- :^ The triannrles of the lower teeth with their coocave 
Wa^ie-Hfot^ e\ierit^ \ v.vninitssurvs> tiltevl slifflitlv inward* and termi- 
nate^l t^xtertially by the r^ntrve*! cus|iti faiv the <|>aces between the 
siciiilarly vvciv'^ve b-;:r outwarvl-iilte\l evlges of the upper triangles. 
tMfcvh U^w\er tr:*r4:r{^^ -7'—^ ^-^ frv^ut of the ivrrvsjxMuliiuj triangle of 

« r-c -V <5it^^ '■< >cv^ ":?- r-^^^- .;*::?^'<«t s-f :^v^ :^;I^w ::^>U!:s r.i*>- tv rvifWrwd to by 
^^vr ji'>»>.Tvv^Mri'.- f "Si ^vv*l ;v :>,.• ~u-:Ne^ri t, *2> a:x! ;v T^.W!i yr-i l=|)«vico- 
sv*7.il -i f.r*c 'i-^vvr -.virjiT -11' c' =--.«e:x.rrje -;f :Mt\! ;:;^t»r ~^.^*-:f,* 

>:t. 1 scv' 7J*":. wf ^ i-r.:. N... ?T*?l\ M^cvt ^jCir^t \V<r« ^nKJ3«:«i. tlie 
c^^fw-fc .^f*rA7v ■r%"~vv»;f:. rrr^fr ^'-ie-*?. ;.f 'u-^^ic T.v-:>,r.^>»N: -si *:^.;2 r-;nv; Vrxven 
^.*n-*/c ft.'ie?!*- 'k i-'v^r -■•••.-yT'^rs S?- t.-.t;. "~ ^.. m »* < ."♦«'■'■. -i ok Ni\ wS$3& 
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the upper tooth. As the jaws close the cutting edges pass each other 
with a shearing motion, c ^ working against posterior edge of pm *, c ^ 
against <? ^, ^ 3 against c ^, ^ 4 against c ^, and so on to the end of the 
series. At the same time a less important though equally definite 
action takes place between the innermost cusps of both sets of teeth. 
This consists principally of the passing of the posterior inner side 
of mcd 1, 2, and 3 and anterior inner side of ecd 1, 2, and 3 across 
the inner surface of the three protocones, the point of the large cusp 
in each instance fitting closely to the angle between the two small 
ones. The paraconid of m .^ and m 3 also comes within cutting dis- 
tance of the hypocone of m ^ and m ^ when it is large enough to be 
functional. As the stroke finishes each hypoconid scrapes through 
the hollow at middle of opposed crown, and finally comes in oppo- 
sition with inner side of corresponding protocone, across which it 
passes as the jaw is moved downward and toward the opposite side 
to take its position for the next stroke. At the same time each 
protoconid passes through the space at front of its corresponding 
upper tooth and comes similarly in opposition with posterior heel 
of the tooth in front, or with its hypocone when this cusp is present. 
^Vhile the full stroke just described is taking place on one side, a 
somewhat reversed half strpke occurs on the other, the inner surface 
of the long outer cusps of the lower teeth cutting against the outer 
side of the opposed inner cusps of the upper teeth, the action between 
them being the exact reverse to that which takes place near the end 
of the full stroke. As the recovery for the next stroke proceeds, 
the rounded convex outer surface of the protoconids and hypoconid s 
pass through the depressions between the paracones and metacones, 
while the similarly rounded inner surfaces of the upper teeth pass 
between the main cusps of the lower teeth, the result being a grind- 
ing and crushing action which must be very effective in the final 
trituration of small particles of food. 

The foregoing description of the molars in action is primarily based 
on the genus Noctilio^ in which the molars are large enough to be 
readily examined and in which their effectiveness of structure is at 
its maximum. The cutting apparatus is essentially the same in all 
bats with normal teeth, though its apparent effectiveness is in some 
instances reduced without any considerable change in the form of the 
cusps. Thus, in Myotis myotis the protoconids and hypoconids are 
so long and straight that they are less readily brought in contact with 
the styles, the stroke apparently losing thereby. In some Phyllosto- 
midae the lateral motion of the mandible is lessened by the large size 
of the canines, which in certain genera develop large cutting edges. 
When this occurs the outer portion of the upper molars appears to be 
invariably reduced, the corresponding change in the lower teeth 
showing itself in the lessened transverse diameter of the triangles. 
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Thi^ i> well illustrated liy the ^Mieru Authorhina (canines small, 
lateral motion of mandible friH.'. outer ])<)rtion of upper teeth well 
developed), PhylloHtoinuH (canines Iargi», with strongly trenchant 
edges, lateral motion reilucetl, outer {xirtion of upper teeth relatively 
less <levelo[)ed). and Vampyma (canines verj' large, lateral motion 
nearly absent, outer ])ortion of up]M'r teeth noticeably degenerate), a 
seri<?s which also shows the exceedingly nice adjustment tetween the 
different parts of the cutting apparatus, since the gradually increas- 
ing size of the canines is closely followed by alterations in the cusps 
throughout the series of molar teeth. 

MODIKICATIONS OF (THPS. 

While the majority of bats retain, together with their insectivo- 
rous habits, the typical primitive dentition almost unmodified, the 
members of certain groups show conspicuous changes in the form as 
well as in the function of the teeth. These alterations, which pro- 
ceed chiefly by suppression of the original cusps, follow two main 
lines, one leading to a flat-crowned type of tooth effective for crush- 
ing the pulp of fruits, the other to a narrow, blade-like form most 
perfectly develoiKjd in those bats which subsist on blood. 

^ Among insectivorous bats a third line of divergence seems to be 
incipient. In this the molars tend to assume a single-cusped form 
closely resembling the fourth premolar. This is accomplished by the 
reduction of the styles and commissures and by the blending of the 
protocone and paracone w ith the metacone and of the paraconid and 
metaconid w ith the protoconid. In the most extreme instance known, 
however, it is not complete, as the three cusps are still recognizable. 
The first step in this direction is seen in various unrelated genera and 
consists in the reduction of the mesostyle together wnth the second 
and third commissures, accompanied by a distinct drawing together 
of the three main cusps, a noticeable diminution in the size of the 
protocone and paracone, and the partial fusion of the latter with 
the metacone. In the mandibular teeth the corresponding change is 
seen in the reduced area of the triangle formed by the protoconid, 
paraconid, and metaconid as compared with the basal area of the 
crown. This condition occurs in the Nycterida*, Megadermida?. the 
genus Vampyrufi (Plates I, II, fig. 3) and in Pachyotus (Plates I, 
II, fig. 2). In the Megadermida^ it shows various degrees of develop- 
ment, being well advanced in Megaderma^ Macroderma^ and Cardio- 
derma^ merely suggested in Lavia, In Pachyotus (Plates I, II, fig. 2) 

"•s reached the same stage as in Megaderma in the maxillary 
while the mandibular teeth are slightly further advanced, hav- 
e second triangle noticeably smaller than the first. The next 
occurs in the genus Harpiocephalus (Plates I, II, fig. 4). In 

the mesostyle has disappeared, together with the second and third 



THE FAMILIES AND GENEBA OF BATS. 37 

commissures, and the parastyle and metastyle are closely approxi- 
mated, though distinct and unusually large. The three main cusps 
are much closer together than in any other genus of bats, and the 
protocone and paracone are so reduced as to appear like mere append- 
ages to the large metacone. The whole tooth thus rather closely 
resembles a normal fourth premolar, the first and fourth conmiissures 
representing the anterior and posterior cutting edges, respectively, 
and the metacone the main cusp. In the lower molars all of the cusps 
except the protoconid are so reduced that the teeth approximate the 
form of the lower premolars. While Harpiocephalus represents the 
extreme of this peculiar variation so far as at present known, it would 
not be surprising to find genera in which the metacone alone remains, 
thus forming the complete parallel to the similar changes which 
have resulted in the suppression of all but the paracone in such 
genera of Insectivora as Centetes^ Ericulus^ and others." 

The next and more important series of changes is that leading to 
the flat-crowned crushing tooth. This type of dentition, character- 
istic of fruit-eating bats, reaches its highest development in the 
Pteropidse, but is found in various intermediate conditions in mem- 
bers of the Phyllostomidse. As no transitory stages are known in the 
Pteropidse, the conditions in the Phyllostomidse present much the 
greater interest. 

Among the Chilonycterinse and Phyllostominse, the two most prim- 
itive groups of the Phyllostomidse, the teeth usually show no special 
modifications (Plates III, IV, fig. 1). The premolars, and occa- 
sionally the canines, are trenchant, and the molars retain their outer 
cusps and comumissures well developed and functional, except where 
the lateral motion of the jaws is lessened by the excessive development 
of the canines, the extreme of which condition is seen in Vampymts 
(Plates I, II, fig. 3). Such modification as occurs tends, therefore, 
rather toward the narrow, blade-like type. 

In the Glossophaginffi the first stage in the flattening process is 
clearly seen (Plates III, IV, fig. 2) . The molars of the upper jaw have 
nearly lost the mesostyle, while the parastyle in m ^ and in m ^ is prac- 
tically indistinguishable from the base of the paracone. The meta- 
style, however, remains long, though low; fourth commissure well 
developed, but the other three reduced to a mere trace. In m ^ the 
parastyle remains long, while it is the metastyle that has disappeared. 
Paracone and metacone well developed, the metacone, as usual, the 
larger. Protocone low and broad, extending backward along inner 
margin of crown as a noticeable ridge. The three main cusps are 
ysride apart, and the space between the protocone and those of the 
outer row is less encroached upon by the bases of the cusps. It thus 
suggests the first trace of the flattened crushing surface. The man- 

« See Gldley, Proc. Washington Acad. Scl., VIII, p. 94, July 10, 1906. 
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dibular molars retain all of their cusps, but these are low and 
rounded. This is especially true of the paraconid, which is much the 
lowest of the cusps on inner side. The protoconid and metaconid, as 
well at the hypoconid and entoconid, stand nearly opposite each other, 
the anterior pair united by a rather high ridge, the remnant of the 
second commissure. 

Another stage is represented by the Sturnirinae (Plates III, IV, fig. 
3). Here the styles and commissures have completely disappeared, 
leaving a parallel-sided, squarish, or oblong crown, the median por- 
tion of which is occupied by a broad groove nearly continuous from 
one tooth to the next. In the upper teeth the three primitive cusps 
are present and in practically their normal position, though all are 
much hollowed out from the inner side. The protocone is large, ex- 
tending along entire lingual side of tooth. Paracone smaller, but 
better defined than metacone. Third molar with the elements so 
reduced that the homologies of the cusps are doubtful. In the lower 
teeth the reduction of the paraconid, begun in the Glassophagina*, is 
carried so far that this cusp is absent in m o and m .„ while in m ^ it is 
decidedly the smallest of those on lingual side. The other cusps 
stand opposite each other in pairs, the metaconid facing the proto- 
conid and the entoconid facing the hypoconid. They are of much 
the same character as those of the upper teeth, being placed at ex- 
treme edge of crown and with the inner side hollowed out to form 
the longitudinal furrow. Traces of the four principal cusps are 
visible in the posterior tooth. 

In the typical genus of Phyllonycterina? (Plates III, IV, fig. 4) a 
stage is reached in which the lower molars closely resemble those of the 
Pteropidse, while the upper teeth remain more as in the Sturnirinae. 
From those of the latter group the max;illary teeth differ, principally 
in the lowering of the protocone, so that, the longitudinal groove 
becomes rather a broad, nearly flat, crushing surface. The paracone 
and metacone are also flattened, but their distinctness remains evi- 
dent. In the slight hollow between them may often be seen the last 
trace of the mesostyle (not shown in the figure). In the mandible 
the crowns of the molars are flat, with a slightly raised rim, on 
which is faintly indicated a trace of the protoconid, metaconid, and 
hypoconid. So faint are these traces that they might readily escape 
notice. In m ^ the anterior portion of the crown is somewhat nar- 
rowed, bearing a rather prominent cusp, probably the protoconid, on 
the anterior inner side of which there is a slight concavity. This hol- 
low may represent the space between protoconid and paraconid. A 
glance at fig. 4, Plate IV and Plate VIII, will show the striking simi- 
larity between these teeth and those of the Pteropidse. Before pass- 
ing to the latter, however, it may be well to describe a very important 
aberrant type of crushing dentition found in the Phyllostomidse. 
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[ This aberrant type (Plates V and VI) is found throughout the large 

rsubfamily Stenoderminie. In the maxillary teeth the parapime and 

Imetacone, with occasionally an intermediate cusp, perhaps the reiii- 

I nant of the mesostyle, form a cutting edge at outer margin, usually 

I with a distinct cingulmn in the normal position and an equally well- 

I developed ridge on iimer side extending from point or base of 

paracone to posterior base of metacone; the ci-owns are increased in 

I width to form a large crushing area, the surface of which is usually 

I roughened by folds or wrinkles, from which may be developed a 

definite protoconule and metaconule (Plate VI, fig. 3) ; and a very 

large hypocone is often as a conspicuous postero-internal heel, which, 

in the most extreme instances, occupies the entire Ungual side of the 

tooth and assumes the appearance of a protocone, causing the latter to 

occupy the relative position of a protoconule, though always reeog- 

' nizabie by its large, size (Plate VI, fig. 2). In the mandibular teeth 

a similar widening and flattening of the crowns has taken place; the 

surface of the eminiel is of the same character; the paraconid is 

absent, and the metaconid and entoconid tend to assume a subulate 

form, rising abruptly from the flatt^ed surface of the crown (Plate 

V, fig. 2). 

The Stenodermine dentition most nearly resembles the Sturnirine 
type, and it seems probable that the two had a common origin, though 
the Stenodermine type has now become much the more alwrrnnt. 
Among the different genera there is considerable variation in the 
details of the tooth structure, though never enough to obscure the 
peculiar appearance characteristic of the type. The neaiest approach 
to the Stumirina? is seen in Vavipyropn and Ohiroderma^ both of 
which lack all definite trace of the hypoeone." 

■ In the former the surface of the crowns is nearly smooth and the 

inner cinguhim of the outer cusps is well developed, while in the 

latter the crown surface is coarsely wrinkled and the inner cingulum 

is absent. Either genus is readily distingiiLshable from Stvi-im-o hy 

the increased breadth of the crowns and the consequent replacing of 

the longitudinal groove by a wide crushing area. In UroileTtnii 

I (Plate VI, fig. 1). the second upper molar shows a small shelf-like 

postero-internal projection, while in the first molar this has increased 

I in size and assumed a distinct cusp-like form. About the same stage 

I is represented by the first molar of Pygoderma, while an evident trace 

of the small hypoeone can usually be detected in the greatly red\iced 

second molar. A very rudimentary metaconule is present in m' and 

m ° of Vrodermaf and a similar but larger cusp is represented in the 

oThe faintest posBible suggeatlon of thla posp. or rather of b cingulum in tiip 
position that the vasp occupies In otlier gunera, Is present in some specimens of 
Vampyiiipa lineatu^. 
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same teeth of Stenoderma as figured by Peters.^ Artibeus (Plate V, 
fig. 1), shows the hypocone of m ^ large and in characteristic position 
for the group — that is, mostly lingual to the protocone. In m ^, how- 
ever, the condition is about the same as in Vroderma, The genera 
Ariteus^ Phyllops^ Ardops, and Sphceronycteris have the hypocone 
of m ^ well developed and of the same form as that in m % though not 
as large. This is accompanied by an increased widening of the 
crowns. The maximum of widening is seen in the first molar of 
Centurio (Plate VI, fig. 2), where the distance from hypocone to 
protocone is nearly equal to that from protocone to paracone, and the 
points of these three cusps are exactly in line with each other. 

Between the bases of the paracone and metacone in the first and 
second molar of Uroderma (Plate VI, fig. 1) may be detected a slight 
depression, the middle of which is occupied by a faintly marked 
groove. This is probably the first trace of the peculiar structure that 
forms so conspicuous a feature in the second molar of each jaw in 
Ectophylla. 

As already pointed out, a minute metaconule is present in Uroderma 
and Stenoderma^ apparently developed as a specialization of the 
rugosity of the crushing surface. The same cusp is present in the first 
and second molars of Brachyphylla (Plate VI, fig. 3) as a low though 
evident longitudinal or oblique ridge, best developed in m ^. In the 
first molar there is a protoconule of somewhat the same size and form, 
though smaller and more strictly longitudinal. This cusp becomes 
of .considerable importance in the second molar, where its height and 
its basal area are both fully half as great as in the protocone, which 
the new cusp resembles in form. So strong is this resemblance that 
were it not for its position on the crown and for the reversal of the 
relative sizes the protoconule might be mistaken for the protocone 
and the protocone for the hypocone of a somewhat aberrant tooth 
of the usual Stenodermine type. In the third molar a similar cusp 
is present, though not as high or as well defined. The inner margin 
of the teeth is without trace of cingulum or shelf-like rudiment of 
the hypocone. In the mandicular teeth the intermediate cusps are 
rather well developed in m 2, though absent or barely indicated in m 1 
and in m 3. When present they assume the form of low, subterete 
elevations at base of metaconid and entoconid. The very peculiar 
arrangement of cusps in this otherwise primitive genus is probably 
a development from a type in' which the teeth resembled those of 
Ohiroderma, 

The Pteropine dentition (Plates VII, VIII) though at first sight 
strikingly diflFerent from that of the typical Microchiroptera, has 
undoubtedly been developed from a primitive type similar to that 

o Monatsber. k. preuss. Akad. Wissensch., Berlin, 1876, plate facing p. 434. 
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retained by the otherwise more highly modified insectivorous bats 
through a series of stages analogous to those that may now be seen 
in the Phyllostomidse. Owing to the early and complete assumption 
of frugivorous habits these intermediate stages have disappeared 
among the Megachiroptera, and no fossil forms have yet been found 
in which they may be traced. While no genus of Microchiroptera, 
however strictly frugivorous its members may be, has teeth exactly 
resembling those of the Pteropidse, the change that would be neces- 
sary to pass between such dentitions as those of Pteropus and Phyl- 
lonycteris is much less than those which can be observed step by 
step from the latter back to the normal primitive condition of the 
cusps. 

In its simplest and most characteristic form, as seen, for instance, in 
Pterojnis (Plates VII, VIII, fig. 1) this dentition is immediately 
recognizable by the bluntly rounded incisors, large and conspicuously 
ridged canines, and by the striking uniformity of the cheek teeth. 
The first and last cheek tooth both above and below is usually small 
or deciduous, its terete crown flat, concave, or slightly cusped. The 
others have oblong or squarish crowns bearing a large outer and a 
small inner elevation, these elevations high and cusp-like in the 
more anterior teeth, becoming successively lower toward the posterior 
end of the series, where, particularly in the lower jaw, they may be 
scarcely more than the rims of the conspicuous longitudinal median 
groove. The distinction between the inner and outer cusp is not 
always evident, particularly in the first large tooth of the lower jaw, 
and the space between them is usually somewhat filled in by the ridge- 
like inner bases of the cusps. Anteriorly where the cusps are high 
the crushing surface is strongly oblique, while posteriorly, where 
the cusps are low, it is nearly horizontal. While no intermediate 
stages are known directly connecting this type of dentition with 
normally cusped ancestral forms, it is safe to assume, from analogy 
with the frugivorous Phyllostomine bats, that in the upper molars 
the two cusps are the protocone and paracone and in the lower 
molars the protoconid and metaconid. 

Teeth essentially like those of Pteropus are found in many genera 
of Megachiroptera. In Styloctenium and the long-tongued genera 
simplification has taken place, in the first instance by broadening 
and flattening the cusps and ridges until a nearly cushion -shaped 
crown results, in the second (Plates VII, VIII, fig. 4) by reduction 
in the size of both crowns and elevations. The more usual type of 
divergence is seen in the tendency to produce additional cusps and 
ridges not homologous with the parts of the primitive insectivorous 
tooth. This is well illustrated by Nyctymene (Plates VII, VIII, 
fig. 2) and Niadius (Plates VII, VIII, fig. 3). In the former the 
first, second, and third of the large mandibular cheek teeth develop 
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an extra cusp behind the protoconid, while the upper canine has a 
new cusp on the outer side of its tip. In Niadius the extra canine 
cusp is at the posterior base, while the additions to the cheek teeth 
take the form of small terete cusps near middle of crushing surface. 
The latter region is occupied by a longitudinal ridge in Dobsonia, 
In Pteralopex and Harpyionycteris the tendency toward supernu- 
merary cusps is carried to the greatest extreme, the penultimate cheek 
tooth of the latter, both above and below, containing no less than 
three well -developed, subequal cusps on each side, the resulting form 
closely resembling that of the molars of the Jurassic Bolodon, 

The last series of changes leads to the cutting teeth of the sanguiv- 
orous bats. The chain of intermediate stages is here less complete 
than in that leading to the fruit-criishing type, as the teeth of the 
Desmodontidse are so excessively modified as to stand quite alone. The 
first step in this direction may apparently be seen, however, in the 
Hemiderminse and in the genus Erophylla. 

The teeth of IleTnidei^wa (Plates IX and X, fig. 1) are not con- 
spicuously diflFerent from those of Glossophaga, The mesostyles have, 
however, completely disappeared, and the parastyles and metastyles 
have practically lost their identity in the large bases of the paracones 
and metacones. The two outer main cusps are well developed, and 
their edges, together with what remains of the commissures, are 
strongly trenchant. Protocone low, short, and rounded, widely sepa- 
rated from the outer cusps and forming entire inner section of crown. 
In the lower molars the original cusps may all be traced, but those of 
the outer row stand not far from middle of crown, where they form 
a nearly straight cutting edge, while those of the inner "row are much 
reduced. The paraconid is present, however, in all three teeth, 
though in the first it is less developed than in the others, while the 
entoconid, though low and indistinct, is present as a postero-internal 
rim in all but the last. The process of reduction begun in this genus 
is carried much further in Rhinophylla, The protocone has here prac- 
tically disappeared, being represented by a mere inner rim to the 
outer cusps, which now stand close to lingual side of crown. The 
paracone and metacone are low and very narrow, producing a faintly 
two-lobed cutting edge ; paracone lower than metacone. On the outer 
side the crown is relatively wide, and the basal remnants of the 
parastyle and metastyle are evident. The corresponding changes in 
the lower molars have resulted in a form of crown scarcely dis- 
tinguishable fiom that of the premolars, except by their slightly 
greater length and more distinct main cusp (protoconid). On close 
inspection the last trace of the hypoconid may be detected, appear- 
ing in profile as a mere backward prolongation of the median cutting 
edge, but showing a distinctly indicated thickened base when viewed 
from above. 
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From such teeth as those of Rhinophylla to the excessively modi- 
fied molars of the DesmodontidsR (Plates IX and X, fig. 3) the tran- 
sition could readily be made. The cutting edge in these minute teeth 
therefore probably represents the combined paracone and metacone in 
the maxillary teeth and the protoconid and hypoconid in the lower 
jaw. It is useless, however, to attempt to suggest exact homologies 
for the three cusps indicated in the posterior lower cheek tooth of 
Desmodus^ as it is probable that these are mere secondary growths. 

Another suggestion as to the probable origin of the Desmodontine 
molars is furnished by the teeth of Erophylla (Plates IX, X, fig. 2). 
These differ from those of Phyllonycteris (Plates III, IV, fig. 4) in 
their distinct narrowing and in the development of a well-defined cut- 
ting edge along the outer portion of the crowns, both above and below. 

Order CHIROPTERA. 

1779. Ghiroptera Rlumenbach, Handbuch der Naturgeschiehte, p. 74. 

Geographic distribution, — Eastern and western hemispheres to the 
northern and southern limits of tree growth. In the Pacific Ocean 
the range of the order extends to the Galapagos Islands and Hawaii 
from America, and to New Zealand, Samoa, the Caroline and Ladrone 
Islands from Asia. 

Characters, — Mammals with the front limbs modified for true 
flight, the fingers greatly elongated (the third usually at least equal 
to head and body) and joined together by a membrane which extends 
to sides of body and legs ; shoulder girdle much more developed than 
pelvis, the sternum usually keeled ; knee directed backward owing to 
rotation of leg for support of wing membrane. 

Number of forms, — There are at present recognized about 900 
forms of Ghiroptera, a number probably representing considerably 
less than half of what will eventually be known. 

Principal subdivisions, — The families of bats fall naturally into 
two main groups representing, as Winge has shown, two distinct 
stages in the specialization of the anterior limbs for flight. They 
may be distinguished as follows: 

KEY TO THE SUBORDERS OF CHIROPTERA. 

Second finger retaining an evident degree of independence, its ungual pha- 
lanx present; humerus with trochiter and trochin small, the former 
never articulating with the scapula ; mandible with angular process 
broad and low or practically absent; margin of ear forming a com- 
plete ring MEGACHIROPTERA, p. 44. 

Second finger scarcely if at all independent from third, its ungual phalanx 
absent; humerus with trochiter and trochin large, the former usually 
articulating with the scapula ; mandible with angular process well 
developed, long and narrow ; margin of ear not forming a complete 
ring - — MICROCHIKOPTERA, p. 78. 
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Remarks, — The distinction between these two groups is so sharp 
and definite that it is a matter of great convenience to recognize the 
Megachiroptera and Microchiroptera as suborders, though it may be 
questioned whether they are of equal structural importance with 
other suborders of Mammalia. 

Suborder MEGACHIROPTERA. 

1821. Fructivorw Gbay, London Medical Repository, XV, p. 299, April 1, 
1821. 

1872. Frugivora Gill. Arrangement of the Families of Mammals, p. 18, No- 
vember, 1872. 

1875. Megachiroptera Dobson, Ann. and Mag. Nat. Hist., 4th ser., XVI, p. 
346, November, 1875. 

1878. Megachiroptera Dobson, Catal. Chiropt. Brit. Mus., p. 2. 

3899. Megachiroptera Matschie, Flederm. des Berliner Mus. fiir Naturk., 
p. 1. 

Geographic distribution, — Tropical and subtropical regions of the 
Old World, east to Australia, Samoa, and the Caroline Islands. 

Characters. — In addition to the characters given in the key (p. 43) 
the following may be mentioned: Tragus never present; skull with 
rostral portion variable in length, but never specialized in form ; pre- 
maxillary well developed, usually free, always without palatal branch ; 
postorbital processes well developed; teeth very highly modified for 
frugivorism, the cheek teeth of upper and lower jaws closely resem- 
bling each other in form; molars normally with two blunt cusps on 
anterior portion of crown, these representing the protocone and para- 
cone in upper teeth, the protoconid and metaconid in lower; mandi- 
bular incisors never more than 2-2. 

Numher of forms, — According to Matschie about 150 recognizable 
forms of Megachiroptera are now known. 

Principal subdivisions, — ^The Megachiroptera are all members of 
one family, the Pteropidse. 

Remarks, — Though the structure of the teeth presents a high de- 
gree of specialization, the development of the wings and the form of 
the skull represent an evolutionary stage much nearer to normal mam- 
mals than that which has been reached by the Microchiroptera. The 
index finger retains its ungual phalanx and much of its primitive in- 
dependence from the third digit ; the humerus has not yet developed 
a high, flange-like deltoid crest for muscular attachment, nor has it 
acquired a secondary articulation with the scapula. Finally the 
whole general appearance of the skull is more nearly that of an ordi- 
nary mammal and less distinctively that of a bat. On the other hand, 
the molar teeth have nearly lost all distinct traces of their primitive 
structure. That this fact is of relatively little importance is shown, 
however, by the existence in a family of Microchiroptera, the Phyl- 
lostomidse, of a complete series of stages connecting the normal form 
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of the teeeth with one nearly resembling that of the Megachiroptera. 
But, even if this were not true, in a group of characteristically 
volant animals the chief taxonomic importance must be assigned to 
the development of the wings. 

Family PTEROPID^ Gray. 

1821. Pteropidw Gbay, London Medical Repository, XV, p. 299, April 1, 
1821. 

1827. Pteropina Lesson, Man. de Mammalogie, p. 99. 

1831. Pteropina Bonapabte, Saggio di una distrib. metodica degli Anim. 
Vert, p. 15. 

1838. Pteropodidw Bonapabte, Nuovi Annali delle Seienze Naturali, Bo- 
logna, Anno I, Tomo II, p. 112. 

1838. Pteropina Gbay, Mag. Zool. and Bot, II, p. 502, December, 1838. 

1854. [Pteropidce] " Pt^ropid^s " Gebvais, Hist. Nat. des Mamm., p. 184. 

1865. Pteropi Petebs, Monatsber. k. preuss. Akad. Wissensch., Berlin, p. 256. 

1872. Pteropodidw Gill, Arrangement of the Families of Mammals, p. 18. 

1875. PteropidcF Dobson, Ann. and Mag. Nat. Hist, 4th ser., XVI, p. 346, 
November, 1875. 

1878. Pteropodidw Dobson, Catal. Chiropt Brit. Mus., p. 3. 

1892. Pteropodidw Winge, Jordfundne og nulevende Flagermus (Chiroptera) 
fra Lagoa Santa, Minas Geraes, Brasilien, p. 24. 

1899. Pteropodidw Matschie, Flederm. des Berliner Mus. fttr Naturk., p. 1. 

Geographic distribution. — Same as that of the suborder Mega- 
chiroptera. 

Characters. — As in the suborder. 

Principal subdivisions. — The family Pteropidae is divisible into 
four groups worthy of recognition as subfamilies. 

KEY TO the subfamilies OF PTEBOPIDJE. 

Premaxillaries broadly united antel-iorly. 

Molars with blunt, indistinct cusps NYCTYMENiNiE, p. 75. 

Molars with at least 5 sharp cusps each HARPYioNYCTEBiNiE, p. 77. 

Premaxillaries separate or barely united anteriorly. 

Tongue not highly extensible ; molars and incisors not specially reduced 
in size ; braincase never strongly deflected ; upper surface of mandib- 
ular symphysis forming conspicuous angle with alveolar line, 

Pteropi NiE, p. 45. 
Tongue highly extensible; molars and incisors considerably reduced in 
size ; braincase strongly deflected ; upper surface of mandibular sym- 
physis parallel with alveolar line Kicdotin^, p. 68. 

1878. Pteropodidw Dobson, Catal. Chiropt. Brit. Mus., p. 3 (part; Pteropi 

part). 
1891. Pteropodinw Floweb and Lydekkeb, Mammals living and extinct, 

p. 650. 
1899. Pteropodidw Matschie, Flederm. des Berliner Mus. fiir Naturk., p. 1 

(part). 
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Geographic distribution. — ^The same as that of the Megachiroptera 
(p. 44). 

Characters. — Premaxillaries separate, though usually in contact 
anteriorly, retaining their distinctness throughout life; bony palate, 
narrowing gradually behind tooth rows, the width of interpterygoid 
fossa, including hamulars, distinctly less than distance between pos- 
terior molars; canines parallel when jaws are closed; cheek teeth well 
developed, without unusual development of cusps ; tongue not specially 
elongated. 

Principal siibdi visions. — ^The Pteropinae, the largest group of the 
Pteropidffi, includes at least 19 genera. 

KEY TO THE GENERA OF PTEBOPINiE. 

Occiput SO little deflected that alveolar line projected backward falls out- 
side of skull or at most passes through condyle. 
Upper cheek teeth more than 3-3, 

Upper incisors with widened, trenchant crowns ; calcar absent. 

SphariaSf p. 53. 
Upper incisors styliform ; calcar present. 

Lower incisors 2-2; outer upper incisor nearly as long as 
• inner. 

Dentition normal ; canines with secondary cusp ; crown of 
cheek-teeth without median ridge. 

Crowns of molars longer than broad, without evident 

median cusp Cynopterus^ p. 47. 

Crowns of molars subquadrate, pm ^ and m ^ with 
distinct terete cusp slightly in front of middle of 

crushing surface _^ NiadiuSf p. 49. 

Dentition unusually heavy; canines without secondary 
cusp ; crown of pm ^ and m i with distinct median ridge. 

Thoopterus, p. 50. 
Lower incisors 1-1 ; outer upper incisor conspicuously shorter 
than inner. 

Upper cheek teeth 5-5 Balionycteris, p. 52. 

Upper cheek teeth 4rA. 

Rostrum nearly straight above ; tail present. 

PtenochirtiSy p. 51. 
Rostrum strongly concave above; tail absent. 

Megwrops, p. 51. 
Upper cheek teeth 3-3. 

Cheek teeth all subterete Scotonycteris, p. G4. 

Cheek teeth not all subterete. 

Dorsal and ventral profiles of skull strongly converging ante- 
riorly ; lower molars with one cusp on outer side. 

Epomophorus, p. 65. 

Dorsal and ventral profiles of skull nearly parallel ; lower 

molars with two cusps on outer side HypsignathuSt p. 67. 
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Occiput so much deflected that alveolar line projected backward passes 
through or above root of zygoma. 

Posterior portion of occiput not distinctly elongated and tubular. 

Audital bulla with annular meatus; first lower molar scarcely 

longer than second Rousettus, p. 54. 

Audital bulla with tubular meatus; first lower molar nearly as 

long as second and third together Pierocyorij p. 55. 

Posterior portion of occiput distinctly elongated and tubular. 

Incisors ^^. 

Canines with well-developed secondary cusps-Pferaiopea?, p. 60. 
Canines without secondary cusps. 

First and second lower molars with broad, flat postero- 
internal heel in addition to the two longitudinal 

ridges Acerdon, p. 59. 

First and second lower molars without postero-internal 

heel. 

Upper molar if orm teeth (/?m* m^ and m*) subquad- 

rate in outline, essentially alike in form ; crown 

diameter of inner mandibular incisor about i that 

of outer Desmalopex, p. 60. 

Upper molar if orm teeth (pm * tn ^ and tn ') not sub- 
quadrate, differing notably from each other in form ; 
crown diameter of inner mandibular incisor about 
^ that of outer Pteropus, p. 56. 

Incisors less than -^ . 

2-2 

Lower incisors 2-2 ; upper incisors wide apart Boneia^ p. 61. 

Lower incisors 1-1 ; upper incisors close together. 

Upper incisors 1-1 ; cheek teeth normal Dobsonia, p. 63. 

Upper incisors 2-2 ; cheek teeth with rounded crowns and 
broad low ridges Styloctenium, p. 62. 

Genus CYNOPTERUS F. Cuvier. 

1825. Cynopterns F. Cuvier, Des Dents des Mammif^res, p. 248 (Pteropus 
margmatus Geotlroy =Vesi)ertilio sphinx Vahl). 

1828. Pachysoma Is. Geoffroy, Diet. Class. Hist. Nat., XIV, p. 703, Septem- 
ber, 1828. (Pteropus vielanoccphalus, P. titthircheilus, Pachysoma 
diardii, P, dnvaucelii, P. hrevicaudatum) . Not Pachysoma MacLeay 
1821. 

1878. Cytwpterus Dobson, Catal. Chiropt. Brit. Mus., p. 80 (part; mar- 
yin a t us, scherzeri, hrach ysom a ) . 

1890. Cynopterns Matschie, Flederm. des Berliner Mus. fiir Naturk., p. 74 
(subgenus). 

Type-species, — Pteropus marginatus GeoSroy =^Vcsperttlio sphinx 
Vahl. 

Geographic distribution. — India and the Malay region, east to the 
Philippine Islands. 

Number of forms. — As here restricted, the genus Cynopterns con- 
tains about a dozen known forms, most of them closely related to C. 
sphinx. 
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Charin'terg. — IVntal formula : 
- 2 3. 1. -a 3 4 5 - - ■ 2-2 



. 1. 
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"1-^.^ 



=30. 



Teeth without special modiiications. Upper incisors in contact 
with each other, but separated from canine by wide diastema, nearly 
terete, their crowns slightly flattened antero-posteriorly, the inner 
tooth of each pair slightly longer than the outer. I^ower incisors 
somewhat flattened laterally, the outer of each pair slightly the 
larger ; cutting edge blunt, 
nearly flat, though divided by 
a shallow notch into two in- 
conspicuous lobes. Canines 
both above and below with a 
secondary cusp on inner side 
formed by a slight prolonga- 
tion of the cingulum and some- 
what variable in its develop- 
ment in different species. An- 
terior upper premolar perma- 
nent, but scarcely larger than 
incisor m cross section and so 
short as barely to penetrate 
the gum Its crown is nearly 
flat, though with a faintly in- 
dicated antero-external cusp. 
The corresponding lower tooth 
IS considerably larger, its disk- 
shaped crown somewhat con- 
cave except for the minute 
antero external cusp. The 
three suceeding cheek teeth 
almost exactly resemble each 
other above and below ; j>m * and pm ^ are higher and shorter than the 
others, and the inner ridge tends to form a bkint cusp opposite ba.se of 
main cusp; pTO'jm',^?^,, and m, have the longitudinal furrow well de- 
veloped and bounded on the inner side by a distinct, though low, ridge, 
and on the outer side by a much higher ridge, which rises anteriorly into 
a Hunt cusp. Their crawns ai-e noticeably longer than broad. The sec- 
ond lower molar closely resembles the anterior lower premolar, except 
that it lacks the small antero-intemal cusp. The skull (figs. 5, 6) very 
primitive in form, the ventral profile nearly straight, the dorsal pro- 
file showing no special peculiarities. Floor of brain case scarcely 
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deflected, though placed at a slight angle with palate. Occipital 
region without trace of tubular elongation. Alveolar line projected 
backward barely touches audital bulla and occipital condyle. Ros- 
trum short (least distance from orbit to nares less than lachrymal 
width), its dorsal profile slighth concave PremaxiUaries in con- 
tact anteriorly, but not fused, slender throughout, and tapering 
above to a recurved point 
distinctly below upper 
rim of nares. Palate nor- 
mal. Audital bullse well 
developed, but without 
tube or lip at meatus. 
Mandible with broad low 
angular process. Exter- 
nal form short and heavy. 
Nostrils very prominent, 
almost tubular. Upper 
lip divided by a deep nar- 
row vertical groove. Sec- 
ond finger with well-de- 
veloped claw. Wings 
from sides of back. Tail 
distinct, its terminal half 
free from the interfemo- 
ral membrane. Calcar 
weak, its length about 
equal to breadth of foot. 
Species examined. — Oy- 
nopterus sphinx (Vahl), 
C. angulatus Miller, C 
montanoi Robin, C. tit- 
thcBckeilus Temminck, C. sp. (Celebes), C. sekerzeri (Zelebor), C. 
melanocephalus (Temminck), (J. major Miller, C. pagensis Miller, C. 
brachyotis (Miiller). 




Genus NIADIUS Millef. 
190t>. .V/orf/un MiLLKK, I'lw. Biol. Six-, Wiishiimtoii. XIX, p. 83, June 4, 1006. 
Type-species. — Cynopterus princeps Miller. 

Geographic distribution. — Nias Island, off west coast of Sumatra. 
Nurrther of forms. — The type is the only species known. 
Characters. — Like Cynopterus, but with the larger cheek teeth 
broader and more squarish in outline; crown of pm ^ and m^ with 
2o733— Xo. 57—07 m —i 
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distinct terete cusp slightly in front of middle of crushing surface 
(Plate VIII, fig. 3). 

Species examined. — Niadius priTiceps (Miller). 

Bemarks. — In the somewhat increased size and the squarish out- 
line of the cheek teeth this genus shows a slight approach to Thoop- 
terus; but the terete cusp in pm ^ and m ^ diflFers conspicuously from 
the ridge which occupies the same position in the related group. 

Genus THOOPTERUS Matschie. 

1878. Cynopterus Dobson, Catal. Chiropt. Brit Mus., p. 80 (part, latiden8= 

nigrescens) . 
1899. Thoopterus Matschie, Flederm. des Berliner Mus. fiir Naturk., p. 77 

(part). Subgenus of Cynopterus to contain nigrescens, melanocephalus, 

and hlanfordL 

Type-species. — Cynopterus nigrescens Gray {C. latidens Dobson). 

Geographic distribution. — Borneo, Celebes, Morotai, and Luzon. 

Number of forms. — Only two species of Thoopterus are known, T. 
nigrescens (Gray) and T. spadiceus Thomas. 

Characters. — Like Cynopterus in external characters (tail and cal- 
car present). Skull as in Cynopterus^ except that interorbital region 
is narrower and zygomata stand out more widely. Teeth as in Cy- 
nopteruSj but incisors smaller (though of the same proportions) ; 
upper canine without trace of secondary cusp, except a slight angular 
elevation of the cingulum postero-internally ; lower canine with a 
rather abrupt lobule on inner side, developed from cingulum and not 
forming a distinct cusp; and cheek teeth (except the small pm^ 
and pm 2) greatly enlarged, their crowns subquadrate in outline. 
The crown .of pm 4 and m ^ is crossed by a distinct ridge, this better 
developed in Thoopterus nigrescens than in T. spadiceus ^ in which it 
is somewhat obscured by the unusually large inner lobe. In the type 
of T. spadiceus the smaller upper premolar is absent and no trace of 
its alveolus can be detected. 

Species examined. — Thoopterus nigrescens (Gray), T. spadiceus 
(Thomas). 

Remarks. — This genus is at once recognizable by its general re- 
semblance to Cynopterus (though with the tail somfewhat reduced), 
and the enlarged, subquadrate cheek teeth. As here used the limits 
of the group diflFer from those originally assigned to it by Matschie 
in the exclusion of the species melanocephalus and blanfordi; the 
first of which is a Cynopterus; while the second I have made the type 
of the genus Sphwrias. 
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Genus PTENOCHIRUS Peters. 

1861. Ptenochirus Peters, Monatsber. k. preuss. Akad. Weissensch. Berlin, 
p. 707 {jagori, subgenus otP achy soma = Cynopterus), 

1878. Ptenochirus Dobson, Catal. Chiropt. Brit. Mus., p. 81 (subgenus of 
Cynopterus), 

1899. Ptenochirus Matschie, Flederm. des Berliner Mus. ftir Naturk., p. 77 
(part, subgenus). 

Type-species, — P achy soma {Ptenochirus) jagori Peters. 
Geographic distribution, — Philippines, Borneo. 
Number of forms, — Two species of Ptenochirus are now known. 
Characters. — External and cranial characters like Cynopterus (tail 
and calcar present). Dental formula: 

-23.1.-2345-- .2-2, 1-1 3-3 1-1 oq 

-2-1.-23 -4-5-6^ ' rri' ' izrv ^' 8^3' ^ 2^=^^- 

Upper incisors smaller and more pointed than those of Cynopterus^ 
distinctly though narrowly separated from each other, the outer 
tooth of each pair scarcely more than half as long as inner; lower 
incisor smaller than .the corresponding tooth (i ,^ in Cynopterus^ 
nearly terete (not widened antero-posteriorly). Canines as in 
Cynopterus^ but without secondary cusps. Cheek teeth diflFering 
from those of Cynopterus in a general widening and flattening of the 
crowns, the outline of which becomes subquadrate in pm *, pm 4, and 
m 1, and the less distinctness of the median furrow encroached upon 
by the thickened inner ridge. 

Species examined, — Ptenochirus lucasi Dobson, P. jagori Peters. 

Remarks, — This genus diflFers from Cynopterus in the absence of 
the inner pair of lower incisors, the reduction in size of the outer 
upper incisors, and in the broader, flatter molariform teeth. The 
last character suggests Thoopterus^ but is less pronounced and the 
teeth are not increased in size. 

Genus MEG^^ROPS Peters. 

1841. Megera Temminck, Monogr. de Mamm., II, p. 274 (ecaudata). 

1841. Megfpra Temminck, Monogr. de Mamm., II, p. 359 (ecaudata) ; not of 
Wagler, 1830, or of Robineau-Devoidy, 1830. 

1865. Megcprops Peters, Monatsber. k. preuss. Akad. Wissensch. Berlin, p. 
256. (Substitute for Megcera.) 

1878. Megcerops Dobson, Cat. Chir. Brit. Mus., p. 87 (subgenus of Cynop- 
terus), 

1899. Megasrops Matschie, Flederm. des Berliner Mus. ffir Naturk., p. 79 
(subgenus of Ptenochirus), 

Type-species, — Megcera ecaudata Temminck. 
Geographic distribution, — Sumatra, Borneo. 
Number of forms, — Only the type-species is kwo^w^ 
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Characters, — Like Ptenochirtis^ but with no visible tail and with 
rostral portion of skull strongly concave both dorsally and laterally. 
The peculiar concave dorsal profile is shown in Matschie's figure.* 
In this skull the rostrum is also concave laterally, or perhaps the form 
might be better described as deeply compressed in and below the 
mid-nasal region. 

Species examined. — Megcerops ecaudatus (Temminck) from Bor- 
neo. 

Remarks.^— TYion^ Megcerops has been generally regarded as a 
subgenus of Cynopterxis^ and Matschie has placed it under Ptenochi- 
rtuf^ I think that it may more naturally be allowed to stand as a dis- 
tinct genus. By the tooth formula and the character of the cheek 
teeth it is rather closely allied to Ptenochirus, but the absence of any 
external tail and the peculiar form of the rostrum sufficiently differ- 
entiate it. 

The type of " Cynonycteris " grandidieri Peters, which I have ex- 
amined in Paris, somewhat closely resembles Megcerops in the form 
of the rostrum (see Matschie's plate already referred to), but differs 
from this genus in the presence of 2-2 lower incisors. As Matschie 
suggests,^ the supposed m * and m ^ are the two roots of the single 
molar tooth, the crown having been entirely worn away. In the 
lower jaw the anomalous " m 2" and " mg" are likewise the remnants 
of the normal second molar. The animal had, therefore, the dental 
formula of Cynopterv^. In its bad condition, however, the structure 
of the teeth being quite obscured by their excessive wear, I prefer not 
to attempt to assign the species to any genus. 

Genus BALIONYCTERIS Matschie. 

1899. Balionycteris Matschie, Flederm. des Berliner Mus. fur Naturk., p. 80. 
(maculatus.) 

Type-species. — Cynopterus maculatus Thomas. 
Geographic distribution. — Borneo. 
Number of forms. — One, the type species. 

Characters. — Like Ptenochirus^ but without external tail and with 
5-5 upper cheek teeth. Dental formula : 

- 2 3. 1. - 2 3 4 6 6 - .2-2^1-1 3-3 2-2 ^^ 

-2-. l.-2346~6^' ' H' ^ 1=1' ^^ 3=3' ''' 2=2=^^* 

Teeth closely resembling those of Ptenochirus except for the pres- 
ence of the minute second upper molar. Incisors stylif orm ; canines 

« Die Flederm. des Berliner Mus. ftir Naturk., pi. [viii], fig. 5. It is even more- 
pronounced in a Bornean specimen in the British Museum (No. 95.10.4.1, Kina 
Balu, John Whitehead). 

6 Die Flederm. des. Berliner Mus. ftir Naturk., p. 71. 
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without. supplemental cusps; crowns of larger cheek teeth subquad- 
rate in outline, the median groove, as in Ptenochirus^ less distinct 
than in Cynopterus, General form of skull as in Cynopterus and 
Ptenochirus, 

Species examined. — Balionycteris maculatus (Thomas). 

Remarks, — The only known species of this well-characterized 
genus is further recognizable by its excessively small size (forearm 
only 41 mm.) and by the conspicuous yellowish spotting of the wings. 

Genus SPH^ERIAS Miller. 

1899. Thoopteruft Matschie, Fldderm. dea. Berliner Mus. f(ir Naturk., p. 77 

(part). 
1906. Sphwrias Miller, Proc. Biol. Soc. Washington, XIX, p. SS^ June 4, 

1906. 

Type-species, — Cynopterus hlanfordi Thomas. 

Geographic distribution. — Burma. 

Number of forms. — The type-species. 

Characters. — Like Cynoptej'us^ but without calcar and external 
tail; incisors with conspicuously developed, sharply pointed, cut- 
ting edges. Dental formula, as in Cynopterus: 

- 2 3. 1. - 2 3 4 5 - - . 2-2 , 1-1 ^^ 3-3 1-1_qa 
r2"-. 1. -23456- ^ 2-2' ' 1=1' ^^ 3=3' ^ 2=2"-^^- 

Cheek teeth and canines as in Cynopterus^ except that the canines 
show no trace of secondary cusps. Incisors better developed than 
in any of the related genera, and of conspicuously diflFerent form. In 
Cynopterus the cutting edge of the lower incisors is flat, though 
divided by a shallow emargination into two faintly indicated equal 
lobes. In Sphcerias the outer lobe is practically absent, and the inner 
lobe is elongated and sharply pointed, so that the series of teeth, 
when viewed from in front, show^s four conspicuous serrations instead 
of six low, ill-defined points, or four rounded or flattened surfaces. 
The upper incisors are even more peculiar, the crown being sharp 
edged and angular, well differentiated from the shaft, and having 
a large main cusp near the middle. Skull as in Cynopterus. 

Species examined. — Sphcerias blan for di (Thomas). 

Remarks. — The type and only known species of this genus was 
placed by Matschie in Thoopterus^ but is strikingly different from 
all of its allies, particularly in the absence of the calcar, the very 
narrow interfemoral membrane, and the remarkably developed in- 
cisors. Though perhaps most nearly allied to Cynopterus^ its rela- 
tionships to the genera of the group to which it belongs can not be 
regarded as very intimate. 
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Genus ROUSETTUS Gray. 

1821. Rou8€ttU8 Gray, London Medical Repository, XV, p. 299, April 1, 

1821. {(Fgyptiacus.) 
1829. Cercopteropus Burnett, Quart. Journ. Sci. Lit. and Art, XXVII, p. 

269, April-June, 1829. (wgyptiacns, amplexicaudatua.) 
1843. Xaiitharpyia Gray, List Spec. Mauim. Brit. Mus., p. 37. {amplexi- 

caudata.) 
1843. Eleuthervra Gray, Voyage of the Sulphur. Mamm., Pt. 2, p. 29. 

(Pteropus hottentottus Teuiminelc=P. coUaris Illiger.) 
1852. VynonycteriH Peters, Reise nach Mossanihique. Zool.. I, SUugeth., p. 

25. (coUaris.) 
1870. Senonycteris Gray, Catal. Monkeys, I^eniurs, and Frtiit-eating Bats, 

Brit. Mus., p. 115. (Pteropus seminudus Kelaart=/?OM»rff«s am- 

plexicaudatus.) 
1878. Cynonycteris Dobson, Catal. Chiropt. Brit. Mus., p. 70 (part). 
1899. Myonycteri8 Matschie, Flederm. des Berliner Mus. fiir Naturk.. p. 03. 

{torquatus.) 
1899. Xantharpyia Matschie, Flederm. des Berliner Mus. fiir Naturk., p. 65. 
(hrachycephala, brachyotis, wgyptiaca, coUaris, amplexicaudata.) 

Type-species, — Pteropus oigyptiacus Geoffroy. 

Geographic distribution. — Africa; Southern Asia to the Hima- 
layas; Malayan region to the Philippines; New Guinea, Bismark 
Archipelago, Solomon Islands. 

Number of forms, — Eight species are currently recognized. 

Characters, — Dental formula : 

-2 3. 1. -2 3 45 0- .2-2 1-1^^3-3 2-2 _^ 
r^-7ir- 2 3 45^67 ^ 2^' T^T'^^ 3^' '"^ 3^=^*- 

Teeth essentially as in Cynoptenis,^ but cheek teeth with cusps, 
ridges, and grooves less strongly developed. Upper incisors low, 
widely spaced, the central pair not higher than the outer teeth, 
the crowns bluntly rounded but distinctly differentiated from shafts ; 
lower incisors with front surface marked by a groove which in some 
species is so deep as to produce distinct emargination of the cutting 
edge. Skull (fig. 7) diflFering from that of Cynopterns in the slightly 
greater deflection of the occipital region, the alveolar line projected 
backward, passing through middle of occiptal condyle, and in the 
longer rostrum (distance from orbit to nares greater than lachrymal 
breadth) . External characters essentially as in Cynopterus^ but muz- 
zle less shortened. Second finger with well-developed claw; tail 
and calcar present. 

Species examined, — Rousettus cegyptiacus (Geoifroy), R,amplexi- 
caudatus (Geoifroy), R. philippinensis (Gray), R, (coUaris (Illiger), 
R, brachyotis (Dobson), and R, torquatus (Dobson). 

Remarks, — As here understood the genus Rousettus includes the 
forms placed by Matschie in the subgenera Rousettus and Myonycteris, 
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Genus PTEROCYON Peters. 

1861. Pterocyon Pbtebs, Monatsber. k. preusa. Aknd. WIssensch., Berlin, I, 

p. 423 (pnIeaceus=«(romf>tcu«). 
1878. Cynonycteri» Dobson, Catal. Cblropt Brit. Mus., p. 70 (part). 
1881. Lelponyx Jentink. Notes from the Leyden Museuiii, III, p. 59. 

(Leiponyx bUtttl-oferi.) 
1899. Pterocyon Matschie, FleUerni. dea Berliner Mus. flir Naturk., p. 62. 

(Subgenus of Xantliarpiiia—HiiiiKettiiii.) 
1899. Leiponyx Matschie, Flederiu. des Berliner Mus. ffir Naturk., p. 85. 
(genus.) 
Type-specien. — Pteropiia stramine'us Geoffroy. 

Geographic distribution. — Arabia; Africa south of the Sahara; 
Madagascar. 

Number of forma. — Three species of Pterocyon are now known. 
Characters. — Rental formula 



. 1. -23456- .a- 
. 1. -23456 7" 2- 



1^1 
1-1' 



3-3 



=34. 



Teeth as in Rousettus ex- 
cept that the crown-s of 
the lower incisors are not 
grooved on the anterior 
face, and the cutting edges 
are uniformly rounded." 
The skull {fig. 7), while in 
general closely resembling 
that of Rousettus is distin- 
guished by the remarkable 
development of the audital 
bullse, the outer portion of 
which is distinctly differen- 
tiated from the inner as a 
prominent lip or short tube 
surrounding the meatus. 
(Fig, 7,) Nothing compar- 
able to this structure occurs 
in the related genera or in 
any of the bats that I have examined. 
Rousettus. 




External chraacters as in 



>In the speciex ot Rounpttun now knonn the crown of the tlr^-t Ijuer molar 
is scarcelj loiter than that of the second while m Pterocyon atramlntus and 
P. dvpreanus it is about as long as tlie second and third together Thia cUar 
flcter has been made ver^ Jironilnent hy Mat^hie but I do not consider It of 
Rpe<;ial tatonomlc Importance hone^er convenient It may be as a means of 
recognizing members of tbe tno genera 



56 BULLETIN 57, UNITED STATES NATIONAL MUSEUM. 

Species examined, — Pterocyon huttikoferi ( Jentink) P, dupreanus 
(Pollen) and P, Stramineus (GeoflFroy). 

Remarks. — This genus is distinguishable from all other groups of 
Chiroptera by the structure of the audital bullae, and from its nearest 
ally, Rousettus^ by the entire-edged lower incisors as well. 

The type specimen of Leiponyx huttikoferi^ which I have examined 
in company with Doctor Jentink, appears to be unquestionably a 
Pterocyon in which the claw of the index finger is lacking. The 
individual is so old that the crowns of the molars are completely worn 
away, a fact that may have some bearing on the absence of the claws." 
While the form of the molars can not be determined, the incisors, 
canines, and anterior premolars agree perfectly with those of 
Pteroc^on^ as do also the general aspect of the skull, the peculiar 
structure of the audital bullae, and, with the one exception already 
noted, the details of external form. 

Genus PTEROPUS Brisson. 

1762. Pteropus Brisson, Regn. Anini. in (Masses IX distrib., 2 ed., p. 13 
(vampyrus), 

1799. Spectrum LAC^pfeDE, Tabl. des Div. Sousdiv. Orders et Genres, des 
Maminif., p. 15 (vampyrus). 

1866. Eunycteris Gray, Proc. Zool. Soo. London, p. (>4 {phaiopn). 

1870. Pselaphon Gray, Catal. Monkeys, Ijenuirs and Fruit-eating Bats Brit. 
Mus., p. 110 iur8inn)<= pselaphon). 

1878. Pteropus Dobson, Catal. Chiropt. Brit. Mus., p. 15 (part, included 
Acerodon and Styloctenium) . 

1899. Pteropus Matschie, Flederm. des Berliner Mus. fiir Naturk., p. 5 
(part, included PteraJopex and Acerodon). 

1899. Sericonycteris Matschie, Flederm. des Berliner Mus. fur Naturk., p. 30 
(subgenus of Pteropus containing the species ruhricoUis, temmincki, 
petersi, personatus, capistratus, molossiuus, ^troodfordi). 

1899. Eunycteris Matschie, Flederm. des Berliner Mus, fiir Naturk., p. 11 
(subgenus of Pteropus containing the species melanopogon, papua- 
nus, degenery neohihernieus). 

1899. Spectrum Matschie, Flederm. des Berliner Mus. fiir Naturk., p. 19 (sub- 
genus of Pteropus containing the si)ecies poliocephalus, leucopterus, 
pselaphon, vetulus, vampyrus, anetianus, rayneri, samoensis, dasy- 
mallus, Joochooensis, fonnosus, rodrieensis, lomhocensis, hrunneus, 
scapulatus, livingstoniy macrotis, epularis, assamensis, hypomela- 
ftus, mariannus. 

Type-species, — Vespertilio vampyrus Linnaeus. 

Geographic distribution, — From the Comoro Islands, Madagascar, 
and India, to Tasmania, Samoa, the Ladrones, and southern Japan 
(Kiusiu). 

tt Specimens with one or both claws very imperfectly developed, or perhaps 
reduced by disease or injury, have been observed in Pteropus capistratus (No. 
122124, IT.S.N.M.), P. hypmnelanus (No. 105440), P. modiglianii (No. 140992), 
P, poliocephalus (No. 13594), and Acerodon sp. (No. 105454). 
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Number of forms, — About 70 forms of Pteropus are now recog- 
nized. 

Characters, — Dental formula : 

-2 3. 1. -23456- .2-2 1-1 3-3 2-2__o. 

12- 1.-234567 ' 2-2' "^ 1^' ^^"3^3^ "^ 3^""^- 

Incisors (Plates VII, VIII, fig. 1) , terete with slightly diiferentiated 
crowns, the lower bluntly rounded, the upper with a fairly defined 
cutting edge. The upper incisors are in contact or nearly in contact 
with each other, but are separated from canine by wide diastema. 
They form a slightly convex row, and the outer tooth of each pair is 
distinctly shorter than the inner. Lower incisors separated from each 
other and from canines by minute spaces, the row slightly convex and 
the inner tooth of each pair smaller than the outer. Canines sim- 
ple, without secondary cusps, the cingulum rather prominently 
developed on posterior and inner sides, and the shaft, especially 
of the upper teeth, marked by conspicuous longitudinal furrows. 
Anterior premolar {pm ^ and pm 2) small, that in upper jaw 
much smaller than incisors and deciduous, its crown bluntly 
pointed, that in lower jaw slightly larger than outer incisor, per- 
manent, its crown rounded in outline, the surface concave, the 
outer edge usually somewhat higher than inner. Posterior molars 
(m ^ and m ^) essentially like anterior lower premolar in size and 
form, but m ^ usually with a more prominent inner edge and often 
with a distinct outer anterior cusp or tubercle. The remaining cheek 
teeth {pm ^, p7n *, m ^, and pm 3, pm ^^m ^^ m 2) rather closely resem- 
ble each other and are all formed on the same general plan of a sub- 
quadrate or somewhat elongated crown with distinct median furrow 
in long axis of jaw and a well developed outer and inner ridge, each 
ridge tending to rise into a cusp a little in front of middle. The 
outer ridge and cusp is always larger than the inner, and in the 
region between the cusps the longitudinal groove is usually con- 
stricted or partly obliterated. This type of structure is most per- 
fectly shown by m ^ and m j, the ridges and cusps tending to become 
obsolete in the more posterior teeth, while they successively increase 
at the expense of the median furrow in the two large premolars, so 
that pm ^ and pm 3 assume almost the aspect of short canines, each 
with a well developed, or at least distinctly indicated, secondary 
cusp on inner side, the longitudinal groove having been made almost 
vertical by the elongation of the cusps. Skull (fig. 8) moderately 
elongate, the length of rostrum considerably greater than lachrymal 
breadth. Premaxillaries well developed, in contact anteriorly but 
not fused, their breadth along nasal suture at least equal to that at 
alveolus of outer incisor. Occipital region strongly deflected and 
distinctly tubular, the floor of the braincase forming so great aiv ^av^^^ 
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with palate that alveolor line projected backward passes through 
tympanic region or bawe of zygoma. Aiidital bidla reduced to a 
mere ring. Externally characterized by absence of tail, narrow inter- 
femoral membrane, well developed calcar, and large claw on index 
finger. 

Species examined. — Pteropux (ulmiruJUatum Thomas, P. aldabren- 
gis True, P. anetianus Gray, P. Hi-uniieus Dobson, P. cagayanux 
Mearns, P. capUtratus 
Peters, P. chnjuoproc- 
tiis Temniinck, P. con- 
KpiciUatim (Jould, P. 
foronatits Thomas, P. 
dagymalhis Temminck, 
P. edwardsi Geoffroy, 
P. faunulus Miller, P. 
fvscita Dobson, P. ge- 
minoriim Miller, P. gi- 
ganteiiK (Briinnich), 
P. govldi Peters, P. 
grandis Thomas, P. 
kypomelamiif Tem- 
minck, P. keraundren 
Quov and Gaimard,/*. 
lanenxis Mearns, P. 
laniqera H. Allen, P. 
lepidiis Miller, P. leu- 
I optervs Temminck, 
P hinngistoni Gray. P. 
Jomhocendx Dobson, 
P loochooensis Gray, 
P melanopog on 
Schlegel, P. mod 
anil Thomas, P. molos- 
Hinvn Temminck. P. 
" tiai'diii Thomas, P 

nicobartma Zelebor, P pirsonatus Temminck, P poliocepkdlits Tern 
minck, P psefaphon Say, P rayntii Gray, P ruhrlcolUs Geoffroy, 
P aamoensis Peale, P scapulatui Peters, P seyckellensis Milne 
Edwards, P, temminckii Peters, P. nampyrus Linnseus, P. woodfordi 
Thomas. 

fi'jm«/'As.— Members of the genus Pteropus may be recognized by 
*he Inrge number and simple structure of the teeth, combined with 
e absence of the tail, and the presence of a well developed claw on 
.e index finger. The species are usually large, among them some 
I the largest bats. 
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In extent of distribution and in the number of its species Pteropus 
exceeds all other genera of- Megachiroptera. It also has the most 
complete and least modified dentition. These two circumstances have 
caused the genus to be generally regarded as the most primitive of 
the group; but it seems probable that the deflection and tubularity 
of the brain case, the great reduction of the aiidital bullae, and the 
complete absence of the tail are of more importance than the large 
number of teeth, and that Pteropus is in reality less primitive than 
Gynof terns ^ Rousettus^ and Pterocyon, 

Genus ACERODON Jourdan. 

1637. Acerodon Jourdan, Ann. Sci. Nat., Paris, 2« s6r., VIII. Zool., p. 369 
ijuhatus). 

1878. Pteropus Dobson, Catal. Chiropt. Brit. Mus., p. 15 (part). 

1899. Acerodon Matschie, Flederm. des Berliner Mus. fiir Naturk., p. 9 (sub- 
genus of Pteropus. 

Type-species, — Pteropus juhatus Eschseholtz. 

Geographic distribution, — Eastern part of the Malayan region 
(Philippines, Djilolo, Batjan, Celebes, Flores, Timor, Sumba). 

Nurriber of forms, — Seven or eight forms of Acerodon have been 
described. 

Characters, — Like Pteropus,^ but with smaller canines and larger, 
more complex molariform teeth. Dental formula as in Pteropus, 
Upper incisors as in Pteropus,, but somewhat more elongate and less 
bluntly pointed. Lower incisors differing from those of Pteropus in 
the much greater contrast in size between the inner and outer tooth 
of each pair. Canines much shortened as compared with Pteropus,, 
the mandibular canine little exceeding the height of pm 3. Though 
reduced in length the canines retain their thickness, and the cingulum 
is even better developed than in the related genus. Small premolars 
as in Pteropus, Upper molariform teeth differing from those of 
Pteropus in relatively greater size, greater breadth of crowns, greater 
distinctness of cusps, and a peculiar trenchant character of the edges 
and ridges. First large lower premolar (/>m 3) essentially as in 
Pteropus, The three succeeding teeth differ from those of all other 
Pteropidae in the presence of a broad, flat postero-interna! heel, 
sharply differentiated from the two ridges and extending considerably 
beyond them, especially behind. Cranial and external characters as 
in Pteropus, 

Species examined, — Acerodon juhatus (Eschseholtz) and several 
undetermined forms. 

Remarks, — Although not generally recognized as distinct from 
Pteropus this genus is well characterized b^^ the form of the lower 
cheek teeth. Additional characters are furnished by the reduced size 
of the canines and of the inner lower incisors. 
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DESMALOPEX, new genus. 

Type-species. — Pteropus leucoptenis Temminck (as understood by 
DobFX)n, Catal. Chiropt. Brit. Mus., p. 32. 1878). 

Geographical distribution, — Philippine Islands. 

Number of forms, — The type is the only species known. 

Characters, — Like Pteropus; but skull with broader rostrum and 
palate, orbits directed slightly more upward, and teeth showing sev- 
eral peculiarities that suggest Pteralopex. Upper incisors subequal, 
distinctly larger than in Pteropvs^ the cross section of the crown 
nearly one-third that of canine, the cingulum produced into a notice- 
able shelf posteriorly. Lower incisors very unequal, the crown area 
of the outer nearly one-half that of canine, that of the inner scarcely 
more than one-half as great. Canines not peculiar, the upper with- 
out secondary cusps. Small upper premolar well developed, not 
deciduous, its diameter nearly half that of upper incisor, its crown 
fiat. Small lower premolar relatively larger than in Pteropus^ but 
smaller than in Pteralopex^ its outer edge raised but not distinctly 
cuspidate. The remaining premolars, both above and below, agree 
with those of Pteropus^ except that pm 3 shows no trace of cusp on 
inner side. Molars, both above and below, subquadrate in outline, 
the length of the crown never conspicuously greater than the width 
(m 3 and m ^ not elongated as in Pteropus), In the maxillary teeth 
the cusps are like those of Pteropus except that they are higher rel- 
atively to length of crown. Lower molars peculiar in that the 
ridges of m ^ and m 2 are each divided into two low but distinct 
rounded cusps. The quadritubercular form resulting from this is 
very noticeable in m j, less so in m 3. Third lower molar as in 
Pteropus, 

Species examined, — Desmalopex leucopterns (Temminck). 

Remarks, — This genus is intermediate between Pteropus and Pte- 
ralopex^ though nearer the former. In the broadened rostrum and 
slightly upturned orbits the skull distinctly suggests Pteralopex,, 
while the same tendency is shown by the form and relative size of the 
incisors, the well-developed small upper premolar, the squarish out- 
line of the molars, and the extra cusps of m ^ and m n. Externally 
there are no characters worthy of note. 

Genus PTERALOPEX Thomas. 

1888. Pteralopex Thomas, Ann. and Mag. Nat. Hist, 0th ser., I, p. 155, 

February, 1888. (atrata.) 
1899. Pteralope.i' Matschie, Flederm. des Berliner Mus. fiir Naturk., p. 11. 

(Subgenus of Pteropus.) 

Type-species, — Pteralopex atrata Thomas. 
Geographic distribution, — Solomon Islands. 

Number of forms, — Only the type species has been thus far dis- 
covered. 
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Characters. — In general like Pteropus^ but skull with broader, 
nearly parallel-sided ro^triim, more upwardly directed orbits, and 
high sagittal crest, somewhat obscuring tubularity of occipital re- 
gion, and both canines and cheek teeth conspicuously several-cusped. 
Except as noted, the skull does not differ particularly from that of 
Pteropus. The posterior portion of brain case is distinctly tubular 
and so deflected that the alveolar line, projected backward, passes 
just below root of zygoma. Premaxillaries rather shorter and broader 
than in Pteropus^ and in contact for about 2 mm. anteriorly. 
Audital bullae as in Pteropus, Dental formula as in Pteropus^ but 
pm 2 larger and apparently persistent. " Upper incisors with broad 
posterior ledges. Upper canines short vertically, enormously thick 
antero-posteriorly, each with one stout secondary cusp halfway up its 
posterior edge, and two smaller postero-internal basal cusps. Pre- 
molars and molars short and broad, their anterior and posterior basal 
ledges so developed and their main cusps so conical as to destroy all 
the appearance of longitudinal grooving characteristic of the genus 
Pteropus, Lower incisors extremely disproportionate in size, the 
outer not less than about twenty times the bulk of the inner. Canines 
very short vertically, with a simple posterior basal ledge. Cheek 
teeth markedly cuspidate, the general longitudinal grooving quite 
obliterated. Posterior premolar and first molar each with three high 
anterior cusps, and a low posterior basal ledge." ^ 

Species examined. — Pteralopex atrata Thomas. 

Remarks, — The dentition of Pteralopex represents one of the ex- 
treme phases of that tendency to develop secondary cusps, which 
appears to be everywhere latent in the Pteropidae. The stages through 
which it has passed are indicated in the genera Acerodon and Des- 
malopex. The much-reduced inner mandibular incisor, the broad- 
ened rostrum, and the complete, strongly upturned orbits are also 
highly specialized characters. 

Genus BONEIA Jentink. 

1879. Boneia Jentink, Notes from the Leyden Museum, I, p. 117. (bidens.) 
1899. Boneia Matschie, Flederm. des Berliner Mus. ftir Naturk., p. 69. 

Type-species, — Boneia hidens Jentink. 
Geographic distribution,— Celebes, 
Number of forms, — Two species are now known. 
Characters, — Like Pteropus^ but with a distinct tail; only 1-1 up- 
per incisors ; cheek teeth with crowns much flattened. Dental formula : 

- 2 -. 1. - 2 3 4 5 6 - . 1-1 1-1 3-3 2-2 ^^ ^^ . . 

12-.1.-234567 ' 2=2 ^' 1=1' ^^ 3=3' ^ 2=2 = ^^' ^PP^^ ^^^^- 

o Thomas, Proc. Zool. Soc. London, 1888, ^. 41?». 
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sor very small, the inner extremity of the premaxillary projecting 
beside it and appearing at first sight like a second tooth. Lower inci- 
sors as in Pteropus^ but disproportion in size between outer and 
inner more evident. Canines not peculiar, except that the lower 
are more strongly curved backward and outward than in the related 
genera. Small upper premolar {pm ^) apparently permanent, con- 
siderably larger than in Pteropus, Except for the greater size of 
pm ^, the tw^o anterior cheek teeth in each jaw are essentially as in 
Pteropiis. The three posterior above {pm *, m ^, and m -) and the 
four posterior below pm 4, m i, m 2, and m 3) are remarkable for their 
very flat crowns, with very low, though sharp, peripheral ridges. The 
crown of m ^ and of m j is crossed by a distinct transverse ridge be- 
tween the two very rudimentary cusps. General outline of crowns 
as in Pteropus. Skull differing from that of Pteropus in the slightly 
greater deflection of the brain case (alveolar line projected backward 
passes slightly above root of zygoma) and in the low, weak posterior 
section of mandible, the coronoid process forming an unusually slight 
angle with the ramus. External: characters as in Pteropus^ except for 
the presence of a well-developed tail projecting distinctly beyond 
interfemoral membrane. Index finger with claw. 

Species examined, — Boneia hidens Jentink and B, menadensis 
Thomas. 

Genus STYLOCTENIUM Matschie. 

1878. Ptef'opus Dobson, Catal. Chiropt. Brit. Mus., p. 15 (part). 
1899. Styloctenium Matschie, Flederm. des Berliner Mus. fur Naturk., p. 33. 
(wallacei.) ' 

Type-species, — Pteropus wallacei Gray. 

Geographic distribution, — Celebes. 

Number of forms, — One, the type species. 

Characters. — Like Pteropus^ but with only 1-1 lower incisors and 
2-2 low^er molars ; cheek teeth subterete in outline and with smoothly 
rounded crowns. Dental formula: 

- 2 3. 1. - 2 3 4 5 6 - . 2-2 1-1 ?I? %:?_Qn 

- 2 -. 1. - 2 3 4 5 6 - ^ 1-1' ^ 1-1^^^^ 3-3' ^^ 2-2 ~'^- ' 

Incisors both above and below terete, very straight, the crowns 
abruptly pointed and scarcely differentiated from shafts. Canines 
as in Pteropus^ but rather short and thick. Small upper premolar 
(pm^) deciduous, similar in size and form to that of Pteropus. 
Other anterior cheek teeth not peculiar, though rather less pointed 
than in Pteropus, Posterior three teeth in each jaw (pm *^ m^,m 2, 
and pm 4, ^ 1, m 2), with crowns nearly circular in outline and with 
evenlj^ rounded surface, the cusps and ridges, though normal in posi- 
tion^ so flattened and broadened as to be scarcely noticeable. Skull 
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as in Pteropus. Posterior portion of brain case strongly tubular, and 
occipital region so deflected, that alveolar line projected backward 
passes through root of zygoma. Audital bullae as in Pteropus. Ex- 
ternal characters as in Pteropus, 

Species examined, — Styloctenimn wallacei (Gray). 

Remarks, — This genus is well differentiated from its allies by its 
peculiar dental formula and by the structure of the incisors and pos- 
terior cheek teeth. 

Genus DOBSONIA Palmer. 

1810. Cephalotes Geoffroy, Ann. Mus. d'Hist. Nat. Paris, XV, p. 104 (part). 
1828. Hypodcnna Is. Geoffroy, Diet. Class. d'Hist. Nat., XIV, p. 706 (not of 

Latreille, 1825). 
1840. Hypodermis Blyth, Cuvier's Animal Kingdom, p. 69. 
1878. Cephalotes Dobson, Catal. Chiropt. Brit. Mus., p. 91. 

1898. DobsoniOr Palmer, Proc. Biol. Soc. Washington, XII, p. 114, April 30, 

1898. 

1899. Cephalotes Matschie, Flederm. des Berliner Mus. fiir Naturli., p. 85. 
1902. Dohsonia Thomas, Proc. Biol. Soc. Washington, XV, p. 198, October 

10, 1902. 

Type-species, — Cephalotes peronii Geoffroy. 

Geographic distribution, — Celebes, Mohiccas, New Guinea, Bis- 
mark Archipelago, Solomon Islands. 

NuTYiber of forms, — Three species are now recognized. 

Characters, — Differs from Pteropus in absence of claw of index 
finger, presence of well-developed tail, attachment of membranes 
along middle of back, and in the presence of only 28 teeth. Dental 
formula : 

-2-. 1. --3456-. 1-1 1-1 2-2 2-2 ^c 

-2 -.1.-23 X^6-7 ' 1— r ' T^r^'' 3^'-^^^ 3-^=^^- 

Upper incisors short, but well developed, in contact or nearly so, the 
crowns about as wide as long and with distinct cutting edge. Lower 
incisors almost structureless spicules with barely indicated blunt 
crowns. Canines rather short, not peculiar in form, without second- 
ary cusps, those of the lower jaw nearly in contact. No small upper 
premolar {pm ^), The corresponding tooth in the lower jaw is rela- 
tively larger than in Pteropus^ and is not separated from canine or 
from first large premolar by any appreciable space. The other pre- 
molars both above and below differ from those of Pteropus in greater 
development of the cusps and in more trenchant ridges. Small 
posterior molars (m ^ and m g). as in Pteropus, Anterior molars {m ^ 
and m 1, m 2) resembling the large premolars in their general charac- 
teristics as compared with the corresponding teeth in Pteropus^ the 
crown of each with a distinct median longitudinal ridg<5, «.t \5cA.^^ 
of furrow. This ridge is continuous nearVy Iyoycv ^wSl \>o ^w^ q.^ '^ «r% 
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ill tn * and rn j it is confined to the region behind the cusps, and in 
some specimens is obsolete in the first lower molar. Skull much 
shorter and more heavily built than that of Pteropus^ but of essen- 
tially the same type. Distance from orbit to nares about equal to 
lachrymal width. Posterior portion of brain case slightly tubular, 
and (Kjcipital region so deflected that alveolar line projected back- 
ward, passes just IksIow root of zygoma. Premaxillaries very narrow, 
the width scarcely more than that of crown of incisor. The inner 
extremities barely come in contact. Audital bulla* somewhat wider 
than in PtcropuH^ but less developed than in Cynopterus, External 
characters unlike those of Pteropun in the absence of the claw of 
index finger, the presence of a distinct tail, and the attachment of the 
wing membranes along middle of back. 

SpericH exaininad, — DohHonia palliata (GeoflFroy), Z>. minor (Dob- 
son), and I), maf/na (Thomas). 

liemarkH, — The genus DohHoyiia is one of the most aberrant of those 
associated with Pteropus by the form of the skull. Its chief modifi- 
cation is in the direction of a general shortening of the facial part of 
the skull, with crowding of the tooth rows and a tendency to eliminate 
the less important anterior teeth. 

Genus SCOTONYCTERIS Matschie. 

18S)4. SrotonyctvriH Matsciiik, Sitz.-Bt»r. (lew^Hscli. imturforsfh. Freunde. 

RerUn, No. S, p. 2(X). 
181M). Srotonifctrris Mathcuik, Flederin. des Berliner Miis. fiir Xaturk., p. 70. 

7\f/p('-f<p('rff'f<, — Sroto/tf/rtcrifi zoi ken M a tschie. 

Oeoqraphir <ristrihntioii, — West Africa (Kamerun and Fernando 
Po). 

Xumher of forms. — Two species are now known, the type and S. 
hedfordl Thomas. 

Chanxi'ters. — Dentffl formula as in Epomophorus and Hypsigna- 
thus. Incisoi's and canines essentially as in EpomophorKS^ the former 
styliform and without noticeable contrast in size, the latter relatively 
largi»r than in the allied genera, though of the same form, the anterior 
surface sm(H)thlv rounded. CluH^k twth all subterete, essentiallv alike 
in form, the small lower pi'emolar (pm ._,) tapering to a point, the 
two lower molai*s flatfish; other cheek teeth {pni^. pm *, m ^, pm ^^ 
pm ^) with obliquely sloping crowns and no distinct flat crushing sur- 
fat*e (their form closely ivsembling that of pm ^ in E porno phoims 
eomptus). Skull not flattened as in Epomophorus^ but resembling 
that of Cynopttrus except that rostrum is compressed in region of 
diastema and the premaxillaries an* spatulate instead of tapering 
above, ^fandible remarkablv slender and weak, its fonn almost 
exactly as in Epomophorus. Audital bulhv as in EfH)mophorus. 
KxtorimUy much as in Epomophorus^ except that the lips are less 
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developed. There is a rudimentary papilla-like tail, the calcar is 
present, as is the claw of the index finger, the wings are attached low 
on the sides, as in Ejxyniophorus^ and the fur is slightly woolly. 

Species examined, — Scotonycteris hedfordi Thomas. 

Remarks, — This genus has been placed near Cynopterus by Mats- 
chie, but it appears to be more closely related to Epomophorus. 
Though the skull more nearly resembles that of the former, this char- 
acter seems to indicate merely a less specialized stage than has been 
reached by Epomophorus, Similarly primitive are the slightly de- 
veloped lips. The number of teeth, the form of the mandible, and 
the broadly hairy back all resemble Epomophorus^ while the struc- 
ture of the teeth could easily be derived from that of the related 
genus by a process nearly the opposite to that which has taken place 
in Ilypsignathus. 

Genus EPOMOPHORUS Bennett. 

1836. Epomophorus Bennett, Proc. Zool. Soc, London (1835), p. 149, Feb- 
ruary 12, 1830. {macrocephalus,) 

1860. Epomops Gray, Proc. Zool. Soc., London, p. 05 (franqucti) . 

1878. Epomophorus Dobson, Catal. Chiropt. Brit. Mus., p. 4 (part). 

1899. Epomophorus Matschie, Flederm. des Berliner Mus. flir Naturk., p. 34 
(part). 

1899. Epomops Matschie, Flederm. des Berliner Mus. ftir Naturk., p. 50 
(subgenus for E. comptus, E. franqucii, and B, dobsonii). 

1899. Microptcropus Matschie, Flederm. des Berliner Mus. ftir Naturk., p. 57 
(subgenus for E. pusiUus). 

1899. Nationyctcris Matschie, Flederm. des Berliner Mus. fiir Naturk., p. 58 
(subgenus for E, t'eldkampii) . 

Type-species, — Pteropus epomophorus Bennett =/^. macrocephalus 
Ogilby. 

Geographic distribution, — Africa, south of the Sahara. 

Number of forms, — About two dozen forms of Epomophorus are 
now known. Next to Pteropus this is the largest genus of Mega- 
chiroptera. 

Characters, — General appearance much as in Pteropus^ but lips 
fuller; tail jDresent, though usually not visible externally; occipital 
jDortion of skull (fig. 9) slightly deflected and not tubular, and upper 
cheek teeth only 3-3. Dental formula : 

1 2 -.1. -23456-^2-2'^!- I'^'^^S - 3' ^^ 2 - 2""^^' 
Upper incisors small, stylif orni ; the crowns pointed, but not nuich 
differentiated from shafts; the outer tooth of each pair shorter than 
inner, but not strongly contrasted in size. The incisors are sepa- 
rated from each other by narrow spaces and from the canine by a 
wide diastema. Lower incisors equal in size, forming a nearly 
straight row between the canines, separated from each otk<^\i '^xs.^ 

25733— No. 57—07 m 5 
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from canines by narrow spaces, their crowns bifid or notched, ratlier 
distinctly marked off from shaftn, sometimes by an evident con- 
striction," Canines small and weak, not peculiar in form, without 
secondary cusps or distinct ridges, the anterior surface without trace 
of longitudinal furrows. Except that the mandibular canines are 
smaller, they are almost identical in appearance with those of the 

upper jaw. No 
" ' small maxillary 

premolar or molar 
(pm", m"). The 
remaining maxil- 
lary teeth ipm', 
pjn*, and m ') are 
essentially as in 
Pteropus, except 
that they are rela- 
tively smaller, and 
the cusps and 
ridges, though 
sharp and distinct, 
are not as large. 
Anterior premolar 
separated from ca- 
nine by a notice- 
able diastema, and 
from next premo- 
lar by spaces rela- 
tively wider than 
in P i ero pus . 
Small lower pre- 
molar (pm j) of 
about the same 
relative size as in 
Pteropus (dis- 
tinctly larger than 
incisors) , but with 
an outer cusp and 
obliquely flattened 
surface. Other mandibular teeth differmg from those of Pteropus 
about as in the case of the corresponding maxillary toeth, the small 
molar (m^) closely resembling m, of Pteropus Skull (fig, 9) broad 
and flattened, the depth of brain ca^ usually little more than half 
its width. Deflection of occipital region slight the alveolar line con- 

"Very notlc'eable In nil ininmture B, fraiiqiicti from Mount Coffee, Liberia 
rO£ Xff. 83798, V. S. N.il.). 
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tinued backward usually passing through audital bulla and occipital 
condyle. Audital bullae about as in Cynopterus^ much better de- 
veloped than in Pteropus, Mandible slender and weak, its depth 
between pm^ and pm^ scarcely greater than length of pm^ ; coronoid 
low and very gradually sloping. In its external characters the genus 
differs from Pteropus chiefly in the very large full lips and the pres- 
ence of a distinct, though very rudimentary tail consisting of two 
vertebrae and readily detected by touch. Males usually with con- 
spicuous glandular mass and tuft of modified hairs on shoulder. 

Species examined. — Epomophoms comptus H. Allen, E, crypturus 
Peters, E, dohsonii Bocage, E. franqueti Tomes, E, gambianus Jen- 
tink, E, lahiatus (Temminck), E. macrocephalus (Ogilby), E. minor 
Dobson, E, neumanni Matschie, E. ptcsillus Peters, E. wahlhergi Sun- 
devall; also several undetermined forms. 

Genus HYPSIGNATHUS H. Allen. 

1861. Hypsignathus H. Allen, Proc. Acad. Nat. Sci. Philadelphia, p. 156. 

(monstrosus.) 

1862. Sphyrocephalus Mubray, Proc. Zool. Soc. London, 1862, p. 8. (lahro- 

8us=mon8tro8U8. ) 
1862. Zygwnocephalu8 Murray, Proc. Zool. Soc. London, pi. i (misprint). 
1878. Hyp8ignathu8 Dobson, Catal. Chiropt. Brit. Mus., p. 6 (subgenus). 
1899. Hyp8i0iathu8 Matschie, Flederm. des Berliner Mus. fUr Naturk., p. 
42 (subgenus). 

Type-species, — Hypsignathus monstrosus H. Allen. 

Geographic distribution, — Western and central Africa from Gam- 
bia to the Uelle region and French Kongo. 

Number of forms, — ^The type species only. 

Characters, — Like Epomophorus^ but with lips much more devel- 
oped, the upper lip thrown into conspicuous folds anteriorly and 
about nostrils; beneath upper lip the mouth conmiunicates with a 
paired sac extending from extremity of muzzle to halfway between 
eyes and ears. No shoulder glands. Tail reduced to a tubercle 
quite hidden beneath the skin and barely perceptible to the touch. 
Skull like that of Epomophorus^ but with dorsal and ventral profiles 
nearly parallel, the depth of rostrum in males greater at diastema 
than in lachrymal region. Teeth as in Epomophorus^ but incisors 
more widely spaced, lower incisors very obscurely or not bilobed, 
canines even more reduced in size, small lower premolar barely pier- 
cing gum, />m *, m ^, pm 4, m j, and m 2, with inner ridge much more 
developed than in Epomophoms and median furrow correspondingly 
deepened, outer ridge of lower molars divided into two distinct 
blunt cusps. 

Species examined, — Hypsignathus monstrosus H. Allen. 

Remarks, — ^The peculiarities of Hypsignathus monstrosus^ espe- 
cially those of the teeth, are too great to allow the animal to be placed, 
in the genus EpomophoruSs 
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Subftmiily IK^IO'DOTUST JFl. 

1875. Macrofflossi Dobson, Ann. and Mag. Nat. II Int., 4th ser., XVI, p. 346, 

Novenil)er, 1875 (f^oup of Ptcropida). 
1878. Macroglossi Dobson, Catal. Chlropt. Brit. Mus., p. 4 (group of Ptero- 

pidai) . 
1891. Carponycieriinw Flower and Lydekkeb, Mammals living and extinct, 

p. 054. 
1808. Kiodotina' Palmeb, Proc. Blol. Soo. Washington, XII, p. Ill, April 30, 

1808. 
1800. Pteropodidcp Matschie, Fledorm.' Berliner Mus. Naturk., p. 1 (part). 

Geographic distribution, — Malay region from Darjiling to the 
Philippines; also New Guinea and northern Australia, and the neigh- 
boring islands east to the Fiji and Caroline groups. A single genus 
occurs in West Africa. 

Characters. — Premaxillaries at first separate, but uniting and losing 
their distinctness later in life; bony palate narrowing gradually 
behind toothrows; mandibular symphysis elongated, its upper surface 
parallel with alveolar line; tongue highly extensible; teeth (except 
canines) much reduced in size. 

Principal subdivisions. — Nine genera of Kiodotina^ are at present 
known. 

KEY TO THE GENERA OF KIODOTINiE. 

Occipital portion of skull slightly deflected, the alveolar line when projected 
backward passing through root of zygoma EonycteriSy p. (50. 

Occipital portion of skull much deflected, the alveolar line when projected 

backward passing considerably above Viyot of zygoma. 

Lower cheek teeth 5-5 ; tail present. 

2-2 
Incisors ^3; upper cheek teeth 4-4; tail extending to heel. 

Notopteris. p. 74. 
2-2 
Incisors o::^! upper cheek teeth 5-5; tail not extending to knee. 

CallinycteiriSj p. 60. 
Lower cheek teeth 0-G ; tail absent. 

2-2 
Incisors ■|_-^ ...................... NesonycteriSy p. 74. 

2-2 • 

Incisors ho* 

Incisors well developed, the lower forming a continuous line 

between canines t^yconycteris, p. 72. 

Incisors minute, the lower not forming a c(mtinuous line 
between canines. 

First three maxillary cheek teeth approximately alike in 
size and form. 

Upper cheek teeth (M; Odontimyctcris, p. 71. 

Upper cheek teeth 5-5 Kiodotus, p. 70. 

First three maxilliary cheek teeth differing conspicuously 
among themselves in size and form. 

Tjcngth of mandibular symphysis nearly twice distance 
between outer surface of canines; lower incisors 

not bifid McJonycteris, p. 73. 

Length of mandibular symphysis scarcely greater than 
distance between outer surface of canines ; lower 
incisors conspicuously biM Trygcutictcris, \). 73. 
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Genus EONYCTERIS Dobson. 

1873. Eonycteris Dobson, Journ. Asiat. See. Bengal, XLII, Pt 2, p. 204. 

1878. Eonycteris Dobson, Catal. Chiropt. Brit. Mus., p. 94. 

1899. Eonycteris Matschie, Flederm. des Berliner Mus. f iir Naturk., p. 89. 

Type-species, — Macroglossus spelceus Dobson. 

Geographic distribution. — Malay Peninsula, Sumatra, Java, and 
Borneo. 

Number of forms, — The type is the only species yet known. 

Characters,— 'ExieviidiWy like Rousettus^ except that muzzle is more 
elongate and the index finger has no claw. Tail and calcar well 
developed. Tongue with the usual characters of the subfamily, 
sharply pointed, and highly extensible. Skull not strikingly differ- 
ent from that of Bousettus^ but more slender, and occipital region 
more deflected, the alveolar line when continued backward passing 
through or slightly above root of zygoma. Mandible not as heavy 
as in Rousettus and coronoid not rising as abruptly ; otherwise differ- 
ing only in the character of the symphysis peculiar to the sub- 
family. Dental formula: 

-2 3. 1. -23456- .2-2 1-1 3-3 2-2_ 

12-. 1. -23456 7^-2' ^ 1 -1' ^^ 3-3' ^ 3-3""^^' 

Upper incisors of equal size, simple, shorter than in Rousettus^ 
but not distinctly different in form or position. Lower incisors ap- 
parently similar to upper (none seen with unworn crowns), directed 
distinctly forward, separated from each other and from canines by 
subequal spaces about as wide as diameter of incisor at alveolus. 
Canines slender and not very large, without secondary cusps and with 
barely indicated cingulum, the front surface of the upper canine 
marked by a deep longitudinal groove. Cheek teeth essentially as 
in Rousettus^ but lateral ridges and median grooves less distinct. 

Species examined, — Eonycteris spelcea (Dobson). 

Remarks, — While this genus by the structure of the tongue and an- 
terior portion of the mandible is evidently a member of the subfamily 
Kiodotinae, it is the least characteristic of the group, lacking the 
noticeable deflection of the occipital region that occurs in all the 
others and showing in the form of the teeth and rostrum a stage of 
development intermediate between the more typical genera and 
Rousettus^ which may be regarded as occupying a position near the 
point of departure of the long-tongued group. 

Genus CALLINYCTERIS Jentink. 

1889. Callinycieris Jentink, Notes from the Leyden Museum, XI, p. 209, 

November, 1889. 
1899. Callinycteris Matschik, Flederm. des Berliner Mus. fiir Naturk., p. 90. 

Type-species, — Callinycteris rosenbergii Jentink. 
Geographic distribution, — Celebes. 
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dumber of forms, — The genus is represented by the type species 
only. • 

Characters. — Like Eonycteris^ but with wing attached to second 
toe instead of to first, and with lower molars 2-2 instead of 3-3. 
The teeth are throughout more robust than thase of Eonycteins^ and 
the crowns of the last upper premolar and first upper molar are 
distinctly broader in proportion to their length. 

Species examined. — Callinycteris rosenhergii Jentinlc. 

Remarks, — Though closely related to Eonycteris this genus ap- 
pears to be well characterized by its heavier dentition and by the 
absence of the small m ^ Doctor Jentink has kindly sent me a 
photograph of the skull of the type, which shows that the specimen 
is a young adult with the teeth unworn. 

Genus KIODOTUS Blyth. 

1824. Macroglossus Schinz, Naturgewh. und Abbild. SHugeth., p. 71 (not 

MacrogloHHum Scopoli 1777). 
1827. Macroglossa Lesson, Man. de Mammalogio, p. 115. 
1840. Kiodotus Blyth, Curler's Animal Kingdom, p. 00. 
1848. Rhynchocyon Gistel, Xaturgesc-h. Thierreichs flir hohere Schulen, p. 

ix (not of Peters, 1»17). 
1878. MacrogloHSUH Dobson, Catal. Chiropt. Brit. Mus., p. 05. 
1801. CarponycieriH Lydekkeb, in Flower and Lydekker, Mammals Living 

and Extinct, p. G54. 
1800. MacrogloHHUs Matschie, Flederm. des Berliner Mus. fiir Naturk., p. 05 

(part). 
1808. Kiodotus Palmer, Proc. Biol. Soc. Washington, XII, p. Ill, April 30, 

1808. 

Type-species, — Pier opus minimus Geoff roy. 

Geographic distribution, — Malay region from Darjiling to the Phil- 
ippines, Xew Guinea, and the Solomon Islands. 
Number of forrfis, — Three or four species are currently recognized. 
Characters, — Dental formula: 

-23. 1. -23456- .2-2 ^1-1 3-3 2-2 ^, 

TT--rir- 2-3T5-67 ' 2^' ' m' ^'"^ 3^' ^ 333=^^- 

Upper incisors subequal, minute, simple, distinctly projecting for- 
ward, the diameter of the crowns much less than that of posterior 
molars, the teeth of each pair separated by a space about equal to 
diameter of tooth at alveolus, the pairs separated from each other by 
a slightly wider space and from canines by diastemata double as 
wide. Lower incisors similar to upper in form and position, but 
outer tooth appreciably larger than inner and median space much 
wider than that between outer incisor and canine, the latter interval 
about equal to that between the incisors of each pair. Canines strong 
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and well developed, without secondary cusps or prominent cingula, 
the maxillary canines with deep longitudinal groove on anterior sur- 
face. Cheek teeth small, without distinct contrasts of size or form, 
the two anterior in each jaw {pra ', pm ', pm ^, pm j) with the crowns * 
compressed and elevated into distinct though blunt cusp, the others 
{pm *, m'^, m ", pm t, m „ m ^, m j) with narrow nearly flat crowns 
bounded by indistinct ridges, of which that on the outei side is the 
less developed. Anterior premolar, both above and below, close to 
canine, but separated from succeeding 
premolar by space about double as 
great' as width of its crown. In both 
jaws the anterior premolar is smaller 
than the next. Skull (fig. 10) with a 
weak rostrum and large brain case, the 
occipital region not tubular but so 
strongly deflected that the alveolar line 
projected backward passes between root 
of zygoma and middle of braincase. 
Postorbital processes short and little 
curved. Development of audita! bul- 
lie about as in Cynopterua. Mandible 
very weak, and ramus distinctly con- 
cave beneath. Symphysis long, its 
greatest diameter equal to about twice 
the distance between outer sides of ca- 
nines. Externally characterized by 
presence of well -developed claw on in- 
dex finger, attachment of wing mem- '^***''- ''i'- 
brane to base of fourth toe, and rather low on sides of body. No 
external tail. 

SpecieR examined. — Kiodotua ■minimus (Geoffroy) and K. lago- 
chilus (Matschie). 

Genus ODONTONYCTERIS Jentink. 




1902. Oiontonycteris Jentink, 
No. 3 (July. 1901), p. 140. 



Notes from the Leyden Museuu, 
July 15, 1902. 



Type-species. — Odontonycteris m^yen Jentink. 
Geographic distribution. — Known only from two small islands 
south of the Philippines, Great Sangir and Cagayan Sulu. 
Numher of forms. — Only the type-species is known. 
Characters. — Like Kiodotus, but upper molars 3-3 and papillee of 
tongue less developed. The dental formula 

-2 3. 1.-2345 6T .2-2 1-1 „,„ 3-^ ,„ 3j-^=Qfl 
12-. 1. -234567 2-2' l-l'-' 3-3' 3-3 
is unique among Pteropine bats. In actual ioY«v,\vo'«eN%t,'^^\«.'«*»'^^ 
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do not differ very noticeably from those of Kiodotus, Incisors and 
canines quite as in that genus. Cheek teeth both above and below 
uniformly smaller than in Kiodotus (compared with a Philippine 
specimen of the lagoehilus type), a character that is especially notice- 
able in the upper molars, the combined crown length of which (3 
teeth) is scarcely more than in the related genus (2 teeth). Third 
upper molar well developed, nearly as large as m „ its crown sub- 
circular in outline. External characters as in Kiodotus. Tongue 
with the papillae smaller than in Kiodotus (compared with Philip- 
pine lagorhiluH only), those at side and tip (except extreme anterior 
margin) so widely s^mced that the surface of the tongue is plainly 
visible between them (in Kiodotus they overlap so that the surface 
of the tongue is quite hidden). 

Species examined, — Odontonycteris meyeri Jentink or a closely 
related species from Cagayan Sulu (north of Sandakan, Borneo). 

Remarks, — AVhile the characters of the single specimen of Odon- 
tonycteris that I have examined (male, ad. Cat. No. 125310, U.S. 
N.M., collected by Dr. Edgar A. Mearns, February 25, 1004), might 
suggest an abnormal Kiodotus^ they are too important to permit the 
name to be placed in synonymy. This individual has in the left 
mandible a small supplemental tooth behind the third molar. 

Genus SYCONYCTERIS Matschie. 

1890. Syconycteris Matschie, Flederm. dea Boiiiiier Mus. fiir Natiirk., p. 98. 

(Subgenus of Macroglossus=Kio(1otH8.) 
1902. Syconycteris Jentink, Notes from the I^yden Museum, XXIII, No. 3 

(July, 1901), p. 131, July 15, 1902. (Genus.) 

Type-species, — Macroglossus minimus var. australis Peters. 

Geographic distribution, — New Guinea, northen Australia, and 
the neighboring islands (Bismarck Archipelago, Aru, Louisiade 
Islands). 

Number of forms, — Four species are recognized. 

Characters, — Like Kiodotus^ but with much larger incisors, the 
height of those in upper jaw greater than width of premaxillaries, 
those in the lower jaw forming a continuous line between canines, 
and all, except the middle pair below (which are less than half as 
large as outer), approximately equal in diameter to j^osterior molars 
(m ^ and m^). Occiput not as much deflected as in Kiodotus^ the 
alveolar line when projected backward passing distinctly below mid- 
dle <»f bra incase. 

Species examined, — Sycoiiycteris crassa (Thomas). 

Remarks, — As Doctor Jentink has pointed out, this group, origi- 
nally defined as a subgenus of Kiodotus to contain the species austra- 
7/.9, pajmanus^ flnschi^ and crassus^ seems quite worthy of recognition 
as a genus. 
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Genus TRYGENYCTERIS Lydekker. 

1885. Megalog1088U8 Pagenstecher, Zool. Anzeiger, VIII, p. 245, April 27, 

1885. (Not Megaglossa Rondani, 1805.) 
1891. Trygenycteris Lydekker, In Flower and Lydekker, Mammals living 

and extinct, p. 655. 
1899. Megaloglossus Matschie, Flederm. des Berliner Miis. flir Naturk., 

p. 101. 

Type-species, — Megaloglossvs woermanni Pagenstecher. 

Geographic distribution, — Western Africa from Liberia to the 
Kongo. 

Number of forms, — The type species only has been thus far dis- 
covered. 

Characters. — Like Kiodotus^ but skull with occipital region less 
deflected (alveolar line projected backward, passing noticably below 
middle of braincase), mandibular symphysis scarcely or not longer 
than distance between outer edges of canines, incisors equally spaced, 
the middle upper teeth not projecting forward, the lower with dis- 
tinctly bifid crowns, and anterior upper premolar {pm -) conspic- 
uously smaller than next succeeding tooth. 

Species examined, — Trygenycteris woermanni (Pagenstecher). 

Remarks, — This genus is unique among the Kiodotine bats in its 
perpendicular middle upper incisors and distinctly bifid lower in- 
cisors. In the shortness of the mandibular symphysis it is ap- 
proached by Eonycteris only. 

Genus MELONYCTERIS Dobson. 

1877. MeJonyctcrls Dobson, Troc. Zool. Soc. London, p. 110, June, 1877 (see 

Catal. Chiropt. Brit. Mus., p. 07). 
1877. Cheiropteruges Ramsay, Proc. Linn. Soc. New South Wales, II, p. 17, 

July, 1877. 
1809. Melonycteris Matschie, Flederm. des Berliner Mus. fiir Naturk., p. 92. 

Type-species, — Melonycteris melanops Dobson. 

Geographic distribution, — Southwestern New Guinea and the Bis- 
marck Archipelago. 

Number of forms, — One ; the type species. 

Character, — Externally like Kiodotus^ except that the nostrils are 
more projecting and the wing is attached to dorsum of foot slightly 
above base of third toe. (The only known species is not as small as 
the species of Kiodotus^ head and body about 110 mm., and the color 
of the underparts, head, and face is much darker than that of back.) 
Skull not essentially different from that of Kiodotus, though larger 
and more heavily built. Teeth 34 (Plates VIT, VIII, fig. 4) as in 

- 23. 1. - 2345 6 — 
Kiodotus j^q'- i * -2S45fi7 ^PP®^ incisors and outer lower incisors 
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as smalL relatively, as in Kiodotna; inner lower incisors smaller, coil' 
trasting with outer teeth almost as much as in Syronycteris^ but sepa- 
rated in median line l>v a space equal to that occupied by each pair. 
UpiM»r canines with broad, well-defined, longitudinal groove on 
anterior face, lx)unded on each side by a sharp ridge; cingulmn ill 
defined; no trace of secondary cusps. Lower canine with barely 
indicated furrow on outer side. Anterior upper cheek tooth {pm -) 
scarcely larger than incisor, close to base* of canine. Anterior lower 
premolar (p?n 2) considerably larger than corresponding maxillary 
tooth (its diameter al)out twice that of /g), but similarly crowded 
against canine. Middle upper premolar (pm ^) conspicuously larger 
than the other cheek teeth, separated from pm - and pm * by spaces 
slightly greater than length of its alveolus. Other teeth essentially 
as in Kiodotiis, 

Speriefi examhied, — Melonyetenx melanopH Dobson. 

Genus NESONYCTERIS Thomas. 

1887. ypHonyHcriH Thomas, Ann. and Mag. Nat. Ilist., nth ser., XIX, p. 147, 

February, 1887. 
18i)0. NesonyctcrU Matschie, Flederm. des Berliner Mus. far Naturk., p. 91. 

Type-HpecieH. — NeHonyrteins itwodfordi Thomas. 

Geographic diHtrihution, — Solomon Islands. 

Number of forms. — One. 

Characters, — Like Melonycteris^ but index finger without claw, and 
lower incisor only 1-1. (The only known species is nearly uniform 
yellowisli brown throughout, with no conspicuous contrasts of color.) 
Dental formula: 

-^2_3._1._- 2 8 4 5 f> - . 2^ 1-1 3 -_3 2-2 
-2-. i:-2 34 5"0 7^1-1' ^l-r^^'^'S-a' ^' 3-3~^^- 

In form the teeth closely resemble those of Melonycteris, Lower 
incisors almost in contact with canines, leaving a wide median space. 
Species examined, — Nesonycteris woodfordi Thomas. 

Genus NOTOPTERIS Gray. 

1850. \otoptcris Gray, Proc. Zool. Soc. London, p. 8G. 

1878. XotopUriH Doijson, Catal. ("ihiropt. Brit. Mus., p. 02. 

1800. Notoptcris Matsciiie, Flederm. des Berliner Mus. fiir Naturk., p. 88. 

Type-Hpecies, — Notopteris mxicdonaldii (Jray. 

(rc()(jraphic dlstiihution, — Fiji Islands, New Hebrides, and Caro- 
line Islands. 
Num,her of forms. — Only the type is now known. 
Characters. — Dental formula : 

-2 ;i I. -2845- .2-2 1-1 3-3 1-1^^ 

-2-. l.-2 34r,(>-^-l'^'l-l'^'"3-3'^^'2--2^^^- 
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Inner upper incisor very minute, not penetrating the gum; outer 
very small, but piercing the gum. Lower incisors about equal to 
outer upper incisor, placed close to canine, the mandible projecting 
considerably in front of it. Canines strong and well developed, not 
peculiar in form, the upper with deep longitudinal groove on front 
surface. Cheek teeth essentially as in Meloiiycteris, Skull much as 
in Melonycteris^ but occiput not as strongly deflected (alveolar line 
projected backward passes a little below middle of brain case). Bullae 
only a little wider than in Pteropiis. Externally much like a rather 
small Cynofterns^ but with middle of back bare owing to attachment 
of membranes along median dorsal line (a triangular furred area 
on rump), no claw on index finger, and tail so long that it reaches 
to the extended heel, therefore much longer than in any other 
known Pteropine bat. Caudal vertebra? 10. 

Species examined, — Notopteris macdonalclii Gray. 

1821. CephaloHdir Gray, London Medical Repository, XVI, p. 209, April 1, 
1821 (part, probably included lx)th \yctywetie and Dohtiotiia). 

1878. Pteropodidw Dobson, Catal. Chiropt. Brit Mus., p. 3 (part; Pteropi, 
part). 

1899. Pteropodidw Matschie, Flederm. des Berliner Mus. fiir Naturk., p. 1 
(part). 

Geographic distrihution, — From Celebes and Halmahera to the 
Bismarck Archipelago and northern Australia. 

Characters, — Premaxillaries broadly and solidly fused anteriorly 
(length of median suture almost equal to distance between ca- 
nines), all their boundaries completely lost in adults; bony palate 
not narrowing behind tooth rows, the width of interpterygoid fossa 
(including hamulars) slightly greater than distance between pos- 
terior molars; canines parallel when jaws are closed, the lower 
canines in contact with each other; no lower incisors; cheek teeth 
not unusually cuspidate. 

Principal subdivisions, — The subfamily Nyctymenina? contains the 
single genus Nyctymene, 

Genus NYCTYMENE Bechstein. 

1800. tfyctymcnc Bechstein, Syst. Nebers. Vierf. Tliiere, II, 015. 

1810. Cephalotes Geoffroy, Ann. du Mus. d'Hist. Nat., Paris, XV, p. 104. 

1811. Harpyia Illigeb, Prodr. Syst. Mamm. et Avium, p. 118 (not of Ochsen- 
heimer, 1810). 

1837. Oelasinus Temminck, Monogr. de Mamm., II, p. 100. 

1862. Vronycteris Gbay, Proc. Zool. Soe. London, p. 202 {Cynoptcrus aJhi- 

venter Gray=Ve8pcrtiUo cephalotes Pallas fide Dobson). 
1878. Harpyia Dobson, Catal. Chiropt. Brit. Mus., p. 88. 
1895. Vronycteris Thomas, Novitates Zoologicse, II, \). 10^, ^xwve^, \^*$s^n. 
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18fH.>. (ielasinuH Matsciiie, FltHlorni. des IkMiiiier Miis. fiir Xatiirk., p. 81. 
1800. Bilelygma Matschie, Fledenii. des Rorliner Mua. fiir Naturk., p. 82 

(subgenus for Harpyia major Dobson). 
1002. Xyctimetie Thomas, Proc. Biol. Soc. Washington, XV, p. 108, October 

10,1002. 
1005. yyctymene Thomas, Proc. Zool. Soc. London (1904), p, 188, April 

18, 1005. 

Type-species, — Vespertilh eephalotes Pallas. 

Geoijraplne dtiitnhntion, — From Celel)es and TTalmahera to the 
Bismarck Archi])olago and northern Anstralia. 
Xrnnher of forms, — Six forms of Xijctymene are now known. 
Chunuters, — Dental formula : 

-2-. 1.-2 345--. 1-1 1-1 3-3 l-l_oi 

1 _ _. 1. - 2 3 4 5 C - ^) - (r ^1-1^ i^" 3 - 3' ^'^ 2 - T'^' 

Incisors large, completely filling space between canines, their crowns 
subterete and distinctly marked off from shafts by well-developed cin- 
giila ; cutting edge well developed, notched near outer side. Canines 
(Plates VII, VIII, fig. 2) strong and rather short, their anterior sur- 
face smoothly rounded, the lower simple, in contact just above cingu- 
lum, their tips slightly diverging, the upp<*r with well -developed sec- 
ondary cusp usually present, though this occasionally {N, robinsoni) 
represented by a mere thickening of the enamel. Small premolar 
(pm 2 and pm o) well developed, its crown terete and slightly flat- 
tened, the tooth just equal to cingulum of canine in height. Second 
lower molar like small premolar, but crown nearly double as large 
and obscurely quadrate in outline. Other cheek teeth {pm ^, pm *, 
pm .J, j}m 4, m> j, and m 2) essentially alike in form, those in each jaw 
gradually diminishing in size from before backward, the median 
groove deep but much distorted by the large anterior cusps which 
are so developed as to obliterate most of the horizontal surface of the 
crown except in the upper molar and first lower molar; inner cusp . 
showing a distinct tendency to become terete, especially in p7n ^ and 
/?m 3, and outer cusp, except in p7ri* and 'm\ tending to be bifid. 
Skull short and heavy, the distance from orbit to naresJess than 
lachrymal width; brain case narrow and very little deflected, the 
alveolar line projected backward, passing about through condyle; 
occiput not tubular; audital bulla? better developed than in Pteropus^ 
but less so than in Cynopterus; mandible practically without angular 
process. Externally characterized by presence of well-developed tail, 
a claw on index finger, conspicuously tubular nostrils, and attachment 
of wings low on sides of body and to bases of second and third toes. 

Species examined, — Nyctymene cephalotes (Pallas), N, major 
(Dobson), N, alhiveiiter (Gray), N, aello Thomas, N. robinsoni 
Thomas, and N, hdlulce Thomas. 



\ 
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Subrainily KA.RI^YIONY^CT'IGKIN"..^. 

Geographic distribution, — Known only from Mindoro, Philippine 
Islands. 

Characters, — Premaxillaries broadly and solidly fused anteriorly 
(length of median suture considerably less than distance between 
canines), all their boundaries completely lost in adults; bony palate 
narrowing rapidly behind tooth rows ; canines crossing each other at 
nearly right angles when jaws are closed, the lower canines almost 
in contact with each other, and lower incisors probably absent ; cheek 
teeth very unusually cuspidate, each molar with five or six distinct 
e^harply pointed cusps. 

Principal suh divisions. — This subfamily is represented by the genus 
Harpyionycteris only. 

Genus HARPYIONYCTERIS Thomas. 

1896. Harpyionycteris Thomas, Ann. and Mag. Nat. Hist, 0th ser., XVIII, 
p. 243, September, 1896. 

1898. Harpyi(mycteii8 Thomas, Trans. Zool. Soc, London, XIV, i). 384, pi. 
XXX (animal) ; pi. xxxv (skull and teeth). 

1899. Harpyionycteris Matschie, Flederm. des Berliner Mus. fiir Naturk., 
p. 70. 

Type-species, — Harpyionycteris whiteheadi Thomas. 
Geographic distrihution, — Island of Mindoro, Philippine Islands.. 
Number of forms, — Only one species is known. 
Characters, — Dental formula : 

-2 - 1. -23456- .1-1 Z' 1-1, A 1-1 3-3 2-2 

^ R — 7^ \ or 3 r s )c ^ --, , v^n o — ?i, m 



.1-1/" I-IA 1-1 3 



-- (3) 1. -234567 0-0 V 1 - 1 V 1 - 1' ^ 3 - 3' "'' 3 - 3 

28 or 30. 

Upper incisor very large, completely filling space between canines, 
their form much as in Eumops (p. 257), that is, each with an obliquely 
projecting hooked cusp and a broad posterior heel, the two cusps 
in contact at middle, then diverging outward. Lower incisor a 
minute spicule, probably not normally present.* Canines slanting 
noticeably forward, very broad, with well developed cingulum and 
large posterior secondary cusp, this in the upper canine almost 
equal in diameter to main cusp, though much shorter. In the 
lower canine the cingulum forms a second supplemental cusp in 
front of the main shaft of the tooth. Small upper premolar well 
developed, though not unusually large, with distinct anterior cusp 
and narrow posterior heel. The corresponding tooth in the lower 
jaw {pm o) is much larger, its size when viewed from the side 
nearly equaling that of the first molar. In form it somewhat 
resembles the canine though the cingulum and secondary cusp are 



o In the type it occurs in the right mandible only. 
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less (lovelopod. Middle iipix»r prtMiioIar (pfn^) lar^e, almost equal 
to the canine, with well developed inner and posterior secondary 
cusps. It is closely resembled by pm 3, the main cusp of which 
is, however, more slender. The last premolar both above and below 
has a distinct inner and posterior secondary cusp and a bifid main 
cusp. First lower molar of the same tyi>e, but shorter. Secpnd 
and third molai*s lx)th above and below much shorter than the 
other teeth when viewed from the side, each with three outer and 
three inner cusps between which extends th^ fairly well-defined 
median groove. Skull not unlike that of Pteropus in general form, 
but (K'cipital region apparently not tubular. The deflection of the 
occiput is so slight that the alveolar line when projected backward 
j)asses through base of zygoma. Externally characterized by unusu- 
ally short legs, absence of tail, presence of claw on index finger, and 
attachment of w^ngs low on sides of body. 

Species examined. — Ilarpyioinjrteris ivh itcheadi Thomas. 

I 

Suborder MICROCHIROPTERA. 

1821. Inscctii'ora (iRay. London Medi(!al Uei)ository, XV, p. 2JK). April, 1, 

1S21. 
1872. AnhnaUrora (Jill. Arraiij^enient of the Families of Mammals, p. 16. 

November, 1872. 
1875. Microchiroptcra Dohson, Ann. and Mag. Nat.. Hist., 4th ser., XVI, 

p. ;U(». November, 1875. 
1878. Microchiroptcra Dobson, ('atal. Chiroiit. Hrit. Mus., p. 2. 
181M). Microchiroptcra Matschie, Fledernu des Berliner Mus. fiir Naturk, 
p. 1. 

Geographic diatrihution, — The same as that of the order Chirop- 
tera (p. 48). 

Characters. — The foUow^ing characters may be eimmerated in addi- 
tion to those mentioned in the key on page 48: Tragus normally 
present (absent in Khinolophida3 and Hipposiderida) only) ; skull 
with rostral portion usually specialized in form; postorbital j^roc- 
esses usually absent or rudimentary (well developed in Emballonu- 
rida^) ; teeth of the insectivorous tyjx^, except in some of the Phyllos- 
lomidie and in the I)esmodontida\ the cheek teeth of the upper and 
lower jaws very dilferent from each other (except in the Desmodon- 
tida), the cusps of the molars when i)resent homologous with those 
of the primitive tuberculo-sectorial tooth ; lower incisors often 3-3. 

Xffmher of forms. — By far the greater number of known bats are 
members of the suborder Microchiroptera. At least 000 forms are 
now^ recognized. 

Princijyal suhdirisions. — As might be expected from the large num- 
ber of its species, the suborder Microchiroptera presents much more 
diversity of structure than the Megachlroptera, The genera group 
themselves naturally into IG families. 
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KEY TO THE FAMILIES OF MICROCHIROPTERA. 

Preiuaxillaries absent Megadermid.e, p. 101. 

Premaxillaries present. 

Premaxillaries usually free, always incomi)lete, their boundaries never 
obliterated. 

Premaxillaries represented by nasal branch only, or with a very 
incomplete palatal branch. 
Postorbital processes absent; second finger with two pha- 
langes UniNOPOMiD^, p. 80. 

Postorbital processes present; second finger without pha- 
langes : Emballonurid^, p. 82. 

Premaxillaries represented by palatal branch only. 

Toes w^th two phalanges each; pelvis with postacetabular 

foramen IIipposiderid^e, p. 10J». 

Toes (except hallux) with three phalanges each; i)elvis with- 
out postacetabular foramen. 

Premaxillaries bony throughout, in contact with each other 
and with maxillaries ; tragus present ; fibula absent, 

Nycterid^, p. 09. 
Premaxillaries partly cartilaginous, free from each other 
and from maxillaries ; tragus absent ; fibula present, 

Rhinolophid^, p. 100. 
Premaxillaries always fused with surrounding parts, complete or inc»om- 
plete, their boundaries very early obliterate<l. 

Ischia fused together beneath posterior extremity of sacrum, 

NocTiLioNiD.*:, p. 95. 
Ischia not fused together beneath sacrum. 

Fibula robust (its diameter usually about half that of tibia), 
contributing largely to strength of short, stout leg. 
Third phalanx of middle finger cartilaginous except at 

extreme base; claws simple Molossidje, p. 241. 

Third phalanx of middle finger bony; claws with basal 

talon Mystacopid^, p. 239. 

Fibula very slender or rudimentary, not contributing essen- 
tially to strength of long, slender leg. 
Third phalanx of middle finger cartilaginous except at 
extreme base. 

Humerus with trochiter much longer than trochin, 
projecting conspicuously beyond head, and forming 
a c*omplete secondary articulation with scapula, 

Vespertilionid.e, 1). 195. 
Humerus with trochiter scarcely longer than trochin, 
not i>rojecting conspicuously beyond head, its articu- 
lation with scapula frequently slight or none. 

Presternum not broadened anteriorly ; keel of 
mesosternum very high ; claw of thumb well 

developed Natalid^, p. 180. 

Presternum greatly broadened anteriorly ; keel of 
mesosternum a mere ridge ; claw of thumb rudi- 
mentary FURlPTERlD.li:, p. 180. 

Third phalanx of middle finger bony. 

Canine teeth very large, shearlike ; molars enormously 
reduced, without trace of crushing surface, 

Desmodontid^e, p. 17(5. 
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Canine teeth not shearlike or specially modified; mo- 
lars well developed, with at least some trace of 
crushing surface. 
Toes (excx»i)t hallux) with three phalanges each; 
thumb and foot without sucking disk, 

Phyllostomid^, 1). 116. 
Toes with two phalanges each; thumb and foot 
with sucking disk. 

Tragus free; no mushroom-shaped process in 
auditory meatus; second finger reduced to 
an incomplete metacarpal ; sucking disks 

I)edicillate Thyroi>terid.e, p. 190. 

Tragus adnate to ear conch; a conspicuous 
mushroom-shaped proc»e«s in auditory mea- 
tus ; second finger with weli-develoi)ed meta- 
cari)^i ; sucking disks sessile, 

Myzopodid-e, p. 193. 

Family RIIINOPOMID.E. 

1821. VcspcrtilionidiT (part; Race 1, part) (Jray, I-^ndon Medical Reposi- 
tory, XV, p. 299, April 1. 1821. 

1827. " Les Phj'llostomes " Lesson, Man. de Mammalogie, p. 7() (part). 

l&U. Vcspcrtilioncs {VcspcriilUmUlcr) (part: Phyllosiominay part) Bona- 
parte, Saggio di una distrib. metodica degli Anim. Vert., p. 15. 

1838. Vcffpcrtilionidce (part; Rhhwpomina) Bonaparte, Nuovi Annali delle 
Scienze Natural!, Bologna, Anno I, Tomo II, p. 112. 

1838. VcspertilionUUr (part; Phyllostomina, part) (Iray, Mag. Zool. and 
Bot, II, p. 48<;, Deceml)er, 18:^8. 

1854. IRhinolophida] " RhinolophidC^s " Gervais, Ilistoire Naturelle des 
MammifOres, p. 200 (part). 

18()5. Meyadcnnata Peters, Monatsber. k. preuss. Akad. Wissensch., Berlin, 
p. 25<> (part). 

18(K>. Rliniolophidw (part; Rhinopomina) Gray, Proc. Zool. Soc. London, p. 
81. 

1872. Rhinopomatidw Dobson, Journ. Asiat. Soc. Bengal, XLI, Pt. 2, p. 221. 

1875. Emhallonuridw (part; Rhinopomata) Dobson, Ann. and Mag. Nat 
Hist., 4th ser., XVI, p. 349, November, 1875. 

IHIS. Emhallonurida' (part; Rhinopomata) Dobson, Catal. Chiropt. Brit 
Mus., 1). 353. 

188(). EmhaUonurida' (part; Rhinopomata) Gill, Standard Natural History, 
V, p. 109. 

1891. EmhaUonumUv (part) ; £7m?>a//o/eMn/z(/', part, Rhinoi)omatine division) 
Flowek and Lydekkeb, Mammals living and extinct, i). 0(M). 

1892. EmhaUonurida' (part; Rhinopomatini) Winge, Jordfundne og nule- 
vende Flagermus (Chiroptera) fra Lagoa Sauta, Miuas Geraes, Bra- 
silieu, p. 24. 

Geographic distrihution. — From Egypt through southern Asia to 
Burma and Sumatra. 

Characters, — Humerus with trochiter well developed though not 
as large as trochin, not articulating with scapula, neither tubercle 
rising above head; epitrochlea not specially developed (about as in 
Pteropida)), capitellum nearly in line with shaft; second manal digit 
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with two distinct bony phalanget^; third digit with two well-de- 
veloped phalanges, but no trace of third; shoulder girdle (Plate XI, 
fig, 1) normal, the seventh cervical vertebra not fused with first 
dorsal; foot normal; fibula complete, threadlike; pelvis (Plate XI, 
fig. 2-4) normal, the boundaries of the sacral vertebra; clearly indi- 
cated; skull (fig, 11) without postorbital processes; premaxillaries 
separate, not fusing with surrounding parts, the nasal branch well 
developed, the palatal branch much shortened, appearing as a broadly 
angular thickening of lower portion of nasal branch; palate ending 
posteriorly in plane of last molars ; teeth of the normal insectivorous 
type; tragus present, simple; muzzle with distinct ridgelike dermal 
outgrowth. ' 

Remarks. — The family Ehinopomidse is strikingly characterized by 
the presence of two phalanges in ihe second finger, the small trochiter 
of the humerus forming no secondary articula- 
tion with the scapula, the free premaxillaries 
from which the palatal branch is nearly lack- 
ing, and the absence of postorbital processes. 
The strongly primitive shoulder joint, differ- 
ing from that of the Megachiroptera merely in 
the greater size of the humeral tuberosities, as 
compared with the head of the bone, indicates 
a low position for the group. This is con- 
firmed by the retention of two distinct pha- 
langes in the second finger, a character not 
found elsewhere in the Microchiroptera, and 
by the free premaxillaries closely resembling ^'^- n-— Bhimopoma 




those or the Pteropidte. As these primitive Mii.E. eovpt. no. stssb. 
characters are not offset by any strong spe- ^ '*■ 
cializations it seems proper to regard this family as the lowest of the 
suborder. A similar conclusion was reached by Peters, and addi- 
tional evidence in its favor has been brought forward by Winge, who, 
however, assigns to the group a higher rank. 

Principal tmbdiri/tiotin. — The family Rhinopomida' is represented 
by the single geuus Rkinopomu. 

Genus RHINOPOMA Geoffrey. 

1813. Rhinopoma tiEOFFROV, Descr. de I'Egjpte, II, p. 113, 
1821. Rhyni>poma Powdich, Annl. Nut. Class. Maniui., p. 30. 
1854. nhinopomiis Gebvais, Hist. Nnt. des Mniiiiit,. p. 202. 

Type-species.^Rhinopoma micropkyllum Geoffroy = VenpertiHo 
microphyllum Briinnich. 

Geographir (listnhuiion.—Stim& as that of the family (p. 80). 
25733— No. 57—07 ii— T. 
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CharartcvH. — Dental formula : 

- 2^-. 1. 4^ 6 7 . 1-2 1_^1 1^ 1 3 - 3_ 

12-; 1. -2-4 5«7*2-2'^i-r^''" 2-2' ''* S-;^""^^' 

Upper incisors, oblique, styliform, minute, barely penetrating 
the gum, the crowns scarcely differentiated from the shafts, 
and hardly exceeding tips of premaxillaries. Lower incisors equal, 
in contact with each other, but separated from canines by spaces 
about half width of outer tooth, their crowns with distinct outer 
and inner lobe and a minute, sometimes obsolete, median lobe. 
Canines simple, without distinct cingulum, the upper with well- 
developed anterior and posterior cutting edges. Cheek teeth normal, 
without noticeable peculiarities of any kind. Upper premolar 
(/wi **) with small but distinct anterior outer cusp. Molars with 
broad inner ledges, but no hypocone. Third upper molar with dis- 
tinct metacone, niesostyle, and three commissures. Skull (fig. 11) 
without postorbital processes, but with lachrymal region distinctly 
swollen. Combined breadth of nasals greater than length. Pre- 
maxillaries tapering upward, in contact anteriorly, but not fused. 
Audital bulla? large, the outline on inner side flattened, but not 
cmarginate. Externally characterized by the long tail, about equal 
to head and body in length and far exceeding the rather narrow 
interfemoral membrane. Ears rather large, extending a little be- 
yond nostril when laid forward, broadly joined across forehead by 
deep band of membrane; antitragus low, ill defined; tragus large, 
membranaceous, not peculiar in form; keel barely indicated. Sides 
of muzzle much swollen laterally, the median region occupied by a 
deep, broad, longitudinal groove, which becomes almost pitlike poste- 
riorly beneath ears. Nostrils opening forward by oblique slits (closed 
in alcoholic specimens) on the surface of an ill-defined pad, the 
upper edge of which is surmounted by a ridgelike, rudimentary 
noseleaf. Lips neither swollen nor wrinkled. 

S2>ecie8 examined. — Rhinopoma microphyllurn (Briinnich) and R, 
cystops Thomas. , 

Remarks, — The species of Rhhiopoma are easily recognizable by 
the broad muzzle with its rudimentary, ridgelike noseleaf, very pe- 
puliar nostrils, and the excessively long slender tail. 

Family EMBALLONURII).^:. 

i821. Vespertilionidw (part; Race 1, part) Gjkay, Ijon^on M^dJcaJ R^posi* 

tory, XV, p. 209, April 1, 1821, 
1827. Rhmolophina Lesson, Man. de Mainmalogie, p. 81 (part), 
1831. Vcspcrtiliones {yespertilionUla) (i)art; YcHpcrtiUonwa, \)i\¥t) Boiita.- 

PABTE, Sagffio di una distrib. metodica degli Anim. Vert, p.. 15. 
1838. VeapcrtilUmidw (part; Noctilionina, part) Gray, Maj?. Zpol. and Bpt,. 

;i,j). 408; December; 1838, 
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1855. [VespcrtilionidcE] " Vespertillonides " (part); Emballonurina, part) 
Gervais, Exp^d. du Comte de Castelnau, Zool., Mamin., p. 62. 

1865. Brnchyura Peters, Monatsber. k. preuss. Akad. Wissensch., Berlin, p. 
257 (part). 

1866. Vespertilionidw (part; Emhallonurina and Diclidurina) Gray, Ann. 
and Mag. Nat. Hist, 3d ser., XVII, p. 92. February, 1866. 

1867. Noctilionidw (part; Taphozoinw) Jerdon, Mammals of India, p. 30. 
1870. Vespertilionies (part; Noctiliones, part) Fitzinger, Sitzungsber. k. 

Akad. Wissench., Wien. Math. Naturwiss. CI., LXI, Pt. 1, p. 458. 

1872. Noctilionidw (part; Emballonurinw) Gill, Arrangement of the Fami- 
lies of Mammals, p. 17. 

1875. Emhallonuridw (part; Emballonurw and Taphozoi) Dobson, Ann. and 
Mag. Nat. Hist, 4th ser., XVI, p. 349. November, 1875. 

1878. Emhallonuridw (part; Emballonurw and Dicliduri) Dobson, Catal. 
Chiropt Brit Mus., p. 353. 

1886. Emhallonuridw (part; Emballonurw and Dicliduri) Gill, Standard 
Natural History, V, p. 169. 

1891. Emhallonuridw (part; Emhallonurinw, part, Emhallonurina) Flower 
and Lydekkeb, Mammals living and extinct, p. 666. 

1892. Emhallonuridw (part; Emhallonurini) Winge, Jordfundne og nule- 
vende Flagermus (Chiroptera) fra Lagoa Santa, Minas Geraes, Bra- 
silien, p. 24. 

Geographic distribution. — Tropical portions of both hemispheres; 
in the Pacific Ocean east to Samoa, but not known in Australia or 
New Zealand. 

Characters. — Humerus with trochiter well developed, though not as 
large as trochin, not articulating with scapula, neither tubercle rising 
above head; epitrochlea not specially developed, but with distinct 
spinous process (especially in Taphozous and Diclidurus)^ capitellum 
nearly in line with shaft; second manal digit with fully developed 
metacarpal, but no phalanges; third finger with two phalanges, of 
which the proximal is flexed on dorsal surface of metacarpal when 
at rest; shoulder girdle normal, the seventh cervical vertebra free; 
foot normal; fibula complete, thread-like; tibia flattened or grooved 
posteriorly ; pelvis normal, except that boundaries of sacral vertebrae 
are nearly or quite obliterated ; skull w^ith well-developed postorbital 
processes (in Diclidurus these are obscured by the very wide supra- 
orbital ridges) ; premaxillaries represented by nasal branches only, 
never fused with each other or with maxillaries; palate ending in 
plane of last molars or produced somewhat behind it, in the latter 
case very abruptly narrowed back of toothrows; audital bullae 
emarginate on inner side; teeth normal; tragus present, simple; 
muzzle without special cutaneous outgrowths. 

Remarks. — The members of the family Emballonuridse are recog- 
nizable by their normal teeth, free premaxillaries, well-developed 
postorbital processes, the reduced condition of the index finger, and 
the primitive structure of the shoulder joint. Externally they may 
be distinguished by the combination of slender leg witVv x^^-^^^ 
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proximal phalanx of third finger. In all the known genera the tail 
perforates the interfemoral membrane and appears on its upper sur- 
face distinctly back from the edge. 

Jfext to the Rhinopomidee the Emballonuridae appear to combine 
the greatest number of primitive characters with the least degree of 
specialization. The head of the humerus is nearly as in Rhinopoma. 
As in the Rhinopomida; the premaxillaries retain their Pteropine 
condition of freedom ; while another character pointing in the same 
direction is seen in the long, curved postorbital processes. On the 
other hand, the index finger has completely lost its phalanges and a 
curious specialization appears in the flexing forward of the proximal 
phalanx of the third finger. The other portions of the skeleton as 
well as the general external structure are neutral. 

History, — This family was first recognized as a distinct group by 
Grervais in 1855. It was treated by him as a tribe of the Vesper- 
tilionidse under the name Emballonurina, and was composed of 
UrocrypttLS {=^Saccopteryx) ^ Diclidurus^ Emballonura^ Prohoscidea 
(=zRhynchiscu8) ^ Centronycteris^ and Furia {=^Ft(ripterus) . Except 
for its subordinate rank it was therefore essentially the same as the 
present family Emballonuridae, the only difference being the inclusion 
of the genus Furiptenis^ a member of the family Furipteridse. Ten 
years later Peters enlarged the group by adding the genera Mysta- 
etna {=Mystacops) J representing the family Mystacopida?, and Noc- 
tilio^ representing the family Noctilionidai. He also discarded or 
overlooked the name proposed by Gervais, and substituted the new 
term Brachyura/^ Gray, in 1866, practically returned to the classi- 
fication of Gervais, but improved it by eliminating Furipterus. He 
also separated Diclidiirus as a group Diclidurina, of equal rank with 
the Emballonurina, Furipterina, and his eight other subdivisions of 
the family Vespertilionida?.^ Fitzinger placed the group, enlarged 
by the addition of Chilonycteris^ Momtoops^ and Noctilio^ as a sub- 
family Noctiliones of the family VespertilionidaB (" Vespertiliones").*' 
Gill returned to the more natural arrangement of Peters, but used 
Gray's name Noctilionidac.^ In 1875 Dobson combined the Brachy- 
ura and Molossi of Peters to form the family Emballonuridae. This 
strikingly artificial assemblage has been accepted as a family by most 
recent authors. Both Winge <^ and Harrison Allen,^ however, re- 

oMonatsber. k. preuss. Akad. Wissensch., Berlin, 18(»5, pp. 257-258. 

6 Ann. and Mag. Nat. Hist., 3d ser., XVII, pp. 92-93, February, 18(>(i. 

c Sitzungsber. k. Akad. Wissensoh., Wien, Math. Nat. CI., LXI, Abth. 1, pp. 
458-530, 715-828; LXII, Abth. 1, pp. 13-(Uk 

<* Arrangement of the Families of Mammals, p. 17, November, 1872. 

c Jordfundne og nulevende Flagermus (Chiroptera) fra Lagoa Santa, Minas 
Geraes, Brasilien, p. 24, 1892. 

/ Monograph of the Bats of North America (189:i), p. 1(J2, March 14, 1894. 
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moved thfe Molossine genera to form a subdivision of the Vesper- 
tilionidae. 

Principal subdivisions, — The genera of Emballonuridae as a whole 
form a very homogeneous group, but the South American Diclidu- 
rus is so different from the others that it must be regarded as forming 
a distinct subfamily. 

KEY TO THE SUBFAMILIES OF EMBALLONURID^. 

Postorbital process slender, distinct; clavicle not expanded. 

EtnballonurinWt p. 85. 

Postorbital process broad, almost obliterated by the very wide supraorbital 

ridge ; clavicle greatly expanded DiclidurinWy p. 94. 

Siabfkinily E]VIBAIL.LON"XTRIN^^5C. 

1866. EmhaUonurina, Gbay, Ann. and Mag. Nat. Ilist, Hd ser., XVII, p. 92. 

February, 1866. 
1878. Emhallonurw Dobson, Catal. Chiropt. Brit. Mus., p. 353. 
1886. Emhallonurw Gill, Standard Nat. Hist., V, p. 169. 

Geographic distribution, — Same as that of the family Embal- 
lonuridae (p. 83). 

Characters. — Postorbital processes long and curved, in no way 
obscured by supraorbital ridges, their length at least four times 
their width; clavicle normal, its greatest width about one-sixth its 
length; tibia either subtefete or with outer side flattened. • 

Principal subdivisions. — At least eleven well-defined genera may be 
recognized among the members of the subfamily Emballonurinse. 

KEY TO THE GENEBA OF EMBALLONUBIN^. 

Upper incisors 2-2; wings without pouches Emballonura, p. 86. 

Upper incisors 1 - 1 ; wings with or without pouches. 
Wings without pouches : 

Heavily built species with forearm usually more than 50 mm. ; 

frontal region of skull conspicuously concave Taphozous, p. 93. 

Lightly built species with forearm less than 50 mm. ; frontal region 
of skull not conspicuously concave. 

Anterior upper premolar (pm^) styliform ; muzzle not notice- 
ably produced Coleura, p. 87. 

Anterior upper premolar (pm*) lancet shaped; muzzle notice- 
ably produced RhynchiscuSy p. 88. 

Wings with pouches: 

Molars without hypocones ; upper incisors absent in adult. • 

Myropteryx, p. 91. 
Molars with hypocones ; upper incisors present in adult. 

Premaxillaries rudimentary above, much exceeded by greatly 

inflated anterior portion of rostrum BalantiopteryXy p. 92. 

Premaxilaries well developed above, their extremities lying 
distinctly on upper surface of rostrum. 

Muzzle and anterior root of zygoma so little expanded 
that tooth rows are visible from above. 
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Muzzle and anterior root of zy^conia ho expanded that tooth 
rows are hidden from al)ove. 

Interi)terygoid fossa broad in front, the palate with 

evident median projection Covmura, i). 00. 

Interpterj-gold fossa strongly narrowed anteriorly, 
the palate without median projection. 

Upi)er surface of i-ostrum flat, with a slight me- 
dian longitudinal groove t^avcoptcryjr, p. 8J). 

Upper surface of rostrum distinctly swollen, con- 
vex, without noticeable median groove. 

Rostrum so nmch swollen anteriorly that its 
dorsal profile is nearly parallel with tooth 

row Pcropteryx, p. 90. 

Rostrum so little swollen anteriorly that its 
dorsal profile forms a conspicuous angle with 
t(K)th row PvronymuH, p. 90. 

Genus EMBALLONURA Temminck. 

1838. EmMUonma Temminck, Van der Iloeven's Tijdschr. Nat. Gesch. en 

Physiol., V, p. 22. 
1878. Emhallonura Dobson, Catal. Chiropt. Brit. Mus., p. 350. 

Type-species. — Erriballonura monticola Temminck. The genus con- 
tained four species, monticola^ saxatilis^ caninns^ and calcaratiis 
(=niaximiUani) J among which no type was designated. As all but 
the first have received other generic names, monticola^ by elimination, 
becomes the type. 

Geographic distrihution, — From the Malay Peninsula and Sumatra 
east to Samoa. One species occurs in Madagascar. 

Number of forms, — Seven forms of Emballonura are currently 
recognized. 

Characters, — Dental formula : 

-2 3. 1. -2-4567 . 2-2 1-1 2^ 2 3-3_^, 

12 3. 1. -2-4567*3-3'^ 1-1' ^'^ 2-2' ''' 3 - 3"^^- 

Upper incisors simple, small but well developed and permanent, 
subequal, the inner tooth of each pair slightly the larger. Lower 
incisors small, subequal, trifid, apparently often deciduous in old 
age. The first and second are in contact with each other, the 
third is slighty smaller than the others and separated from the 
second by a minute space and from the canine by. an area equal to 
the length of an incisor. Canines small, with well-developed cingu- 
lum, but no posterior prolongation. Both above and below the cin- 
gulum develops a distinct anterior and posterior cusp. Small upper 
premolar {pm 2) a minute spicule in which no definite structure is 
visible. Lower premolars {pm o and pm 3) almost exactly resem- 
bling canine, but shorter and less slender. Upper molars broad, the 
first and second with distinct hypocones, the third with the meta- 
cone nearly as large as in the first and second, but with no trace of 
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/ii«tatstyle or 6i fourth commfssiir^. 'I'Jii^'d lowet molar smaller than 
fiVst or s^Kiiidj but with all the elements complete, Sk»ll (fig. 12) 
ftf^' d^iteafe and lightly built, the rostrum about half asi loiig as 
brjT^ lOa^) ^*ba<it and flat,' with distinct though- not excessiver (ateral 
inflation Stfdl * wrotd median longitudinal groove; AiitlefHrf' krwer 
border of orbft sS* cu^^anded tliat toolhrows are' Aot v^^bre from' 
above. Postorbital processes ver^ slehdet, extending nearfy tw zy- 
gomata. Basisphenoid pits broad and shallow, the miSdiaii' dWi- 
sion barely indicated by a low ridge, Audital bulla smallel* than- 
combined area of pits, distinctly emarginate antero'intePnally.' 
Mandible with angular process bent conspicuously outward. Tibial 
scarcely flattened posteriorly. Extern- 
ally characterized by the slender form 
and absence of both specially elongated 
muzzle and deep depres.'iion between 
eyes. Like all of the Old World mem- 
bers of the family, Emballonura lacks 
unusual glandular development in the 




. Tbonq, Loweb Sia> 



—Emhallonitra semi- 
caudata (Peale) , E. peninsularis Miller, 
E. anambeiiaiB Miller, and E. nigre- 
scens (Gray). 

Remarks. — In the presence of 2 - 2 up- 
per incisors, in the slight flattening of 
the tibia and in the special modifica- 
tions that distinguish most of the other Fia. i2.-RiniiLLoiroRA p: 
genera, Emballonura is the most primi- 
tive member of the family. It is also 

the most widely distributed genus in the group, in this respect 
approached by Taphosons only. 

Genus COLEURA Peters. 
1807. Coleiira, Peters, Monateber. 1;. iireuss. Aktiil. Wlssensoh., I^rlin, 

p. 470. 
1878. Cnleura Dobbon, Catal. Chlropt. Brit. Mue., p. 304. 
Type-species. — Emballonura afra Peters. 

Geographic distribution. — Eastern Africa from Mozambique to 
upper Egypt ; Seychelle Islands. 

Number of forms. — Only two members of this genus have been de- 
scribed. 

Characters. — Like Emballonura, but upper incisors only 1 - 1 ; pre- 
maxillary strongly bent inward above; basisphenoid pits coalesced, 
very deep posteriorly, where they are mar^ned by a cons^^v^vvsw*. 
.overhanging edge. 
Species examined. — Ooleura afra (Petertfj . 
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Genus RHYNCHISCUS Miller. 

IH'Zi. /'roboHeidtfii Kpix. Siiuiarum et Ve«i>ertilHiuuui Brasil. Spec. Nov., 

p. «l. (Sot ProhftHCidea J. (;. Bnigiere. 1791.) 
1W7. Uhyni'honyi'ti'rlH 1*ktkk8, Monatslier. k. prouss. Akad. Wissensch., 

li^Tllii. p. 477. (Not UhinchofiyrtPr'm Ts<hudi. 18 11 1 0.) 
1878. Rhynt'houyctcriH iKHJWiN, Catal. C'lilropt. Brit, Mus.. p. 3C0. 
|{¥M. ProhoHi'iflca Ai.lkn, Bull. Amor. Mu». Nat. Hist.. XX, p. 343. October 8, 

H¥>4. 
li¥>7. Khym^hlHciiH Millkk, rn»c. Biol. S<K'., Wasliinjcton. XX, p. <r). June 12, 

VMM. 

Tyin'-H'p<'t:u'H. — Proh(fH('i<lea H<ixatilh Spix=:VespertiNo naso Wied. 
(r('(Hjnrphir fJiMtrlhuflo/t, — The mainland of tropical America. 
N uwht'T (if fonuH, — Only one siMJcies of liJu/nchiscus is now known. 
(IharactevH. — Dental formula : 



-2-. 1. -2-4 5(5 7 .1-1 



1-1 2-2 3-3 



=32. 




^tei^ 




/••; 







12 3. 1.-2-4567 3-3' 1-1'^ 2-2' ' 3-3 

Upper incisor minute, simple, persistent, inserted in main axis of 

premaxillary and at extreme tip of bone, the 
teeth, therefore, converging. Lower incisors 
small, trifid, forming a continuous, slightly 
concave line between canines. Canines and 
lower premolars as in Emballormra, Anterior 
upper premolar {pnr) unusually large, its 
crown sharply pointed and noticeably flat- 
tened laterally, the outline being nearly an 
isosceles triangle. First upper molar with 
conspicuous antero-external cusp separate 
from small parastyle. Hypocone of m} and 
m ' very distinct, subterete. Third upper 
Aiui.T MAi.K. KscoNiHix) uiohir witli well-dcvelopcd metacone and 

^::X^::::::'ZZ^ !l"-^'»^ oonnnissures. Lower molars all alike 
\-. in form, the third merelv smaller than the 

othei's, all the cusps normal. Skull (fig. 13) with rostrum somewhat 
moiv than half as long as brain case, and so det^p posteriorly that the 
foreheatl forms scarivly any angle with upper surface of rostrum. 
Lachrymal ivmon sliijhtlv inflated. IVemaxillaries short, verv broad 
posteriorly, extending to upin^r surfaiv of rostrum. Basisphenoid 
pits divp, their outer border sharply defined; but on inner side they 
mergi* into each other without ilividing ridgi\ Audital bulla slightly 
largin* than the two pits togi^ther. Manilible very abruptly bent 
upwaixl U^hiuil tiH)th n>Nv. Kxternallv characterized bv the *rreatlv 
eUniirated muzzle, and amonir the American ir^Miera bv the abstnice of 
wing sacs. The only known s^xvies has the foivarm sprinkled with 
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minute tufts of grayish fur, a cliaracter of much lise in identifying 
specimens. 
iSpeciea examiTied. — Rhynchiscua naso (Wied). 



Genus SACCOPTERYX Illiger. 

1811. Saccopteryir Illiggb, Prodr. Sytrt. Manim, et Avium, p. 121 {leptura). 
1838-39. llrocryptua Temminck, Van (ler Hoeven'a Tljdschr. Nat. Gesch. en 

■ PhyBlol., V, p. 31 (hilineata). 
187a Baccopteryx Dobbon, Catol, Chlropt Brit Mu8., p. 369 (part). 

Type-specws. — Vesper tilio leptura Schreber. 

Geographic diatribvtion. — Mainland of tropical and subtropical 
America. 

Numher of forms. — ^About half a dozen species of this genus have 
been described. 

Characters, — Teeth as in Rhynchiscus^ except that pm'^ is a 
simple terete spicule, and the outer 
anterior cingulum cusp of m' is less 
developed. Skull (fig. 14) with 
broad flat rostrum considerably more 
than half as long as brain case, and 
so low posteriorly as to form a dis- 
tinct angle with forehead. Sides of 
rostrum very slightly inflated and 
median groove obsolete. Lower rim 
of orbit so expanded as to hide tooth 
row when viewed from above. Pre- 
maxillaries large, expanded poste- 
riorly, and terminating on dorsal 
surface of rostrum by an abruptly 
truncate margin. Postorbital proc- 
esses large, broad, and flat. Brain 
case with distinct sagittal crest. 
Basisphenoid pits large, well de- x^ 

fined, separated in middle by a distinct longitudinal plate. Audita! 
bulla not as large as area of the pits, slightly but distinctly emar- 
ginate antero-internally. Externally distinguished by the presence 
of a glandular sac opening on upper surface of antebrachial mem- 
brane close to forearm near elbow. The sac is conspicuous in males, 
less developed in females. 

Species examined. — Saccopteryx hilineata (Temminck), S. leptura 
(Sdireber), S. canescens Thomas, S. gymnura Thomas, S. centralis 
Thomas. 




so aruLtris -7:, t.- sited states TATTOTit vrsEcx. 

Genus COHMUHA Peters- 
IM7. ^'iriMw-if PiTEBS. Mo(bit'<f)^r. k. prem*. Akad. mwemirft^ Becfin. 

p. 4"^ [ibiu- .ir^i«)»jti» p- **'■ 

Snm.h'ir -if f-irm*. — Thft tvp^ L- thft only tnown =p€cw&. 

ChiifiitTi. — -Sknlt 4.-T in i^-tfOfUry^, bat rotrtrnm shorter: d^>th 
thrrmffh Ln^hrymal r»^<in en^ater: rims of orbits mocv wideh" ex- 
paniii*<i, palatal fmarjrination Tt-^nfling bai:k to level of aoall l»*- 
molar: an<i interpteryartiil ion^ nearly paralleWiiJetl. ^lighllv con- 
itrii^etl near ml-MIe, iLs anteri-ir termitiatioQ broad atul encraacfaed 
on bj evi.lent meilian palatal pn;)jeinioii- Teerh not e=yentiaIlT dif- 
ferent from tht>-e 'it ^•fr'iptmjj;. Po-iiioa of wing *ac not known. 

Sp^-yiiK't •■■f'rm''-'.'l. — The cbararter- of I'-frrn'm are known frxMn 
Peter'-T (ie>iTiption and plate -tnly. 

B-imarkii. — Thongti apfjarently a near ally to S-z''':o-pti^ryr, this 
genns i>r rea<lily lii.-tinguL-hable by the -iructure i>f the interpttHygoid 
rearion. 

Genus PEROPTERYX Peters. 

I*t!T. P-'f/pf-rryj Pmas. MooaCitier. k. pmua. 

Ak;iiL WL-oieiM-tL. Baffin, p. ¥T1 isransK 
1»T*L P'.r-rptrnjt I>>e3i>!i. t_'araL rhiropc Brit. 

Uos^ p. .t:>> t *aiysiaia^ at !^acet>^frfj-'>, 
IS(>0. P-;r;pt'-r9J Utllek. BqIL Aawr. Has. 

XiL HL-T^ XII. p. IIS^ *Xtut)«- 3X ISSS 

Ti/pr-^p^-'r''<i. — V'-fp^rtilio ■.••.CMnt* Wied. 
0^':.'7fif-hi'} fIi.^tr[f"itio>i. — Tropical main- 
lan-i of -imerii^a. north to southern Mexico; 
^rirheram»rt Le-^er Antilles. 

X-'iff-:!- of f:'i-i,.<i. — Thrw -species of Pe- 
roft'.-'iw are n»w known. 

4^'h.tni't'.r*. — Like ."> ••xvptcnjx but with 
ro^tnim i tis. !'• ' ^> indateJ that it is uni- 
formly onvex Nnh auten*-p«eteri»>rly and 
laterally: depth of r'>tniic anteriorly ^rvai en»iii:h to make the dor- 
sal prolile r.«-arly parall-:-! with ii.>xh n.>w. Wing rso opening outward 
near the ar-trrii-r f-iTiier of aritebraohial ineiubrane. Ear? ivparate. 
.Sf'.'rk* -..■'.■.-.i!'..-'''. — P- /■■■/■f-- i-i.^' ■-•'.Ht'i,:: I Wied > . P. litppiirri 
Peter,, and P. :,-;;.;^-> JliUer. 




G'er.us PERONYML'S Petei 



■I«*>tts.-tL. tWrlliu 



, — NortV.irr. Sov,u\ \\u*i 
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Number of forms. — ^The type species is the only member of the 
genus now known. 

Characters. — ^Like Peropteryx^ but rostrum so little inflated anteri- 
orly that its dorsal profile slopes conspicuously forward toward line 
of tooth row. Ears joined across forehead by a band of membrane 
3 mm. high. In the only known species the wings are white fron^ 
level of elbow outward (five specimens examined). 

Species examined. — PeronymMs leucopterns (Peters). 

Remarks. — The peculiar form of the rostrum, together with the con- 
nected ears, seem enough to give Peronymus generic rank. Though 
in exactly the same position, the wing sac is better developed in the 
female of Peronymus than in that of Peropteryx. 

Genus CENTRONYCTERIS Gray. 

1838. Centronycteris Gbay, Mag. Zool. and Bot, II, p. 499 (subgenus of 
Prohoscidea) . 

1867. Centronycteris Petebs, Monatsber. k. preuss. Akad. V^issensch., Ber- 
lin, p. 478 (genus). 

1878. Centronycteris Dobson, Catal. Chiropt. Brit Mus., p. 371 (subgenus 
of Saccopteryx) . 

Type-species. — Vespertilio calcarata Wied=F. maxim^iliani Fischer 
{Saccopteryx wiedi Palmer). 

Geographic distribution. — Brazil and Peru. 

Number of forms. — The type is the only known species. 

Characters. — Similar to SaccopteiY'^-i but whole animal, including 
skull, more slender. Lower edge of orbit so little expanded that 
tooth row is distinctly visible from above. Wing sac not known (all 
the specimens thus far taken have been females) , but probably situ- 
ated near edge of antebrachial membrane close to shoulder. 

Species examined. — Centronycteris maximiliani (Fischer). 

Genus MYROPTERYX Miller. 

1906. Myropteryx Milleb, Proc. Biol. Soc. Washington, XIX, p. 59, May 1, 
1906. 

Type-species. — Myropteryx pullus Miller. 

Geographic distribution. — Brazil and Dutch Guiana. 

Number of forms. — The type is the only member of the genus yet 
known. 

Characters, — Externally most nearly resembling Peropteryx^ with 
which it agrees in position of wing sacs, but with broader head and 
more widely separated ears. Skull essentially like that of Saccop- 
teryx^ but with shorter, relatively deeper rostrum. Teeth differing 
from those of all the previously known sac-winged genera in the 
absence of hypocone in first and second upper molar, and in the 
minute, early deciduous upper incisor. 

Species examined. — Myropteryx pullus M.W\!et. 



92 



BULLETIN S7, UNITED STATES NATIONAL MUSEUM. 



Remarks. — Wliile exaiiiiiung the iMits in the Royal Museum of Nat- 
ural History in Berlin I found four s])eciinens fTOm Surinam col- 
lected by Kappler and labeled by Peters as C'ormura breinrostns. 
On comparison with the original description and ligure of this 
genus," however, striking discrepancies were at once apparent. An- 
other specimen of the same animal, from Itaranciva, Brazil, was 
sent me by Dr. Ixii-enz von Liburnau, of Vienna, with the informa- 
tion that the tyjie of C'ormura, originally in the Natural History 
Museum, could no longer lie found. The genus Coi-miim therefore 
rests wholly on the plate and descripticm; and as these do not agree 
with the sjieiMnienH it was necessary to name the animal represented in 
the museums of Vienna and Berlin. This genus is well character- 
ized by the complete absence of hypo- 
cones in the upi>er molars and by the 
great reduction of the upper incisors. 
In the four adults examined the upper 
incisoi's are absent. In an immature 
individual, however, there are two 
verj- minute teeth in each premaxii- 
lary. Wiether this condition is nor- 
mal can only be conjectured, but 
neither tooth has the appearance of & 
remnant of the milk dentition, no trace 
of which can be found elsewhere. In 
the description of Cormura the upper 
incisors are merely said to be extremely 
small, while the figure shows them of 
normal size for members of the group. 
No mention is made of the hypocoiies 
of the u^jper molai-s, but these cusps are unmistakably indicated in 
the plate. 

Genus BALANTIOPTERYX Peters. 

18<i7. Balantlopteryx 1*etebb, Monntslicr. k. pri'uss. Akad. Wlssensch. Ber- 
lin. i>. 4T(i (genus). 

1878. Balantlapteryx Dobson, Catal. Chlropt. Brit. SIus., p. 371 (subg^ius 
of HaccQpteryx). 

1904. Balaiitiiiiiten/i- Elliot, LhimI and Sea Mammals ot MlUdle America 
and West ladles, p. Gil (geuus). 

Type-species. — Balantiopteryx plirtita Peters. 

Oeoyraphic distrlhution. — Tropical and subtropical mainland of 
America. 

■Number of forms. — Only two species of Balantiopteryx have been 
described. 




rBC, Usxicc. No, 51142. 



» Peters, Monntsl>er. k. preuss. Akiid. AVisseuHtb., Berlin 
opposite p. 4S0. 
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Characters, — Distinguished from the other sac-winged bats by the 
great inflation of the rostrum (fig. 16), which rises anteriorly much 
above the extremities of the very slender, rudimentary premaxillaries 
and posteriorly forms a deep median concavity. Wing sac at middle 
of antebrachial membrane, its orifice directed inward and upward. 

Species examined. — Balantiopteryx plicata Peters and B, infusca 
Thomas. 

Genus TAPHOZOUS Geoffrey. 

1813. Taphozous Geofbroy, Descr. de T^^gypte, II, p. 113 {per.foratus) , 

1842. Saccolaimu^ Lesson, Nouv. Tabl. Regn. Anim., Mamm., i). 19 (pub- 
lished as a synonym of Tapliozous^ from Kuhl manuscript). 

1875. T aphony cteries Dobson, Proc. Zool. Soc. Loudon, p. 548 (subgenus for 
Taphozous saccolaimuSy T. aiflnis, and T. pelt). 

1878. Taphozous Dobson, Catal. Cbiropt. Brit. Mus., p. 378. 

1878. T aphony cter is Dobson, Catal. Cbiropt. Brit. Mus., p. 379 (subgenus 
for Taphozous saccolaimus, T. afftnis, and T, pelt). 

Type-species, — Taphozus perforatus Geoffroy. 

Geographic distrihution, — ^Africa (except northwestern portion), 
southern Asia, and the East Indies east to Australia, New Guinea, 
and the Philippine Islands. 

Number of forms, — Sixteen forms of Taphozous are now recog- 
nized. 

Characters, — Dental formula : 

- 2 -. 1. - 2 - 4 5 6 7 . 1-1 1-1 2-^ 3-3 

12-. 1. -2-45 6 7*2-2'^i-l'^^^^ 2-2' '^ 3-3"^^* 

Upper incisor in main axis of premaxillary very minute, often 
absent in old individuals, its tip never attaining level of cingulum 
cusp of canine. Lower incisors large, imbricated, trifid, forming a 
continuous and strongly convex row between canines. Canines strong 
and with well-developed posterior extension, especially in the max- 
illary teeth. The cingulum of the upper canine develops two small 
though distinct cusps, one anteriorly, the other posteriorly. In the 
lower canine these are barely indicated. Cheek teeth showing no 
special peculiarities except that the small upper premolar {pm^), 
though very low, its crown scarcely or not reaching level of cingulum 
of canine and large premolar, is unusually broad and is provided 
with a distinct main cusp and a posterior cingulum cusp, occasion- 
ally with an anterior cingulum cusp also. First and second upper 
molars subquadrate in outline, the yv pattern rather shallow; no 
distinct hypocones. Third upper molar with only two commissures, 
the tooth terminating posteriorly at the mesostyle. The mandibular 
cheek teeth call for no special comment. Skull (fig. 17) with 
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i-ostral i>ortioii Mliort aim flat, less than lialf the length of brain case, 
conspicuously narrowed in front of lachrymal region. Interorbital 
region strongly concave, I'remaxillaries large, broadly rounded oflf 
pofiterioi ly, extending to upper surface of rostrum. Postorbital 
jjrocess well developed, curved, terete, or slightly flattened. Ptery- 
goids gradually diverging posteriorly, the hainulars nearly straight. 
Basisplienoid pits large imd deep, separated by a conspicuous me- 
dian plate, Audital bulla; large, conspicuously emarginate on inner 
side. Mandible with notice- 
able concavity in lower outline 
beneath premolars. Externally 
characterized by the short, 
very conical muzzle, deep hol- 
low between eyes, long lower 
lip terminating anteriorly in 
two naked areas separated by 
a groove, slender foot, and sim- 
ple tail, the latter i}erf orating 
interfemoral membrane. 

Sj)€cies examined. — Ta-phos- 
Oits perforaivs (Jeoffroy, T. 
mauntianus Geoflroy, T. me- 
lanopogon Temminck, T. niidi- 
nnt}>H Cretzschmar, T. sacco- 
linmu-H Temminck. 

Remarks. — Though showing 
no special peculiarities of ex- 
ternal form this genus is prob- 
ablj the most aberrant of the 
Emballonurinie. High special- 
ization is shown in the form of 
the rostrum and anterior por- 
tion of the mandible, the 
dee|)ly grooved tibia, and the 
high spinous process of the epitrochlea, all of which indicate atfinities 
with the Diclidiiriiiai. 




SulilUloily lIUCLIDUKir^J*;. 

ISTrti. DicUditritia Gbay, Ann. and Mag. Nut. Hist., 3(1 eer., XVII. ]>. !)2, Feb- 
ruary, 1800. 
187.S, nicliduri Dobson, Catal. Chiropt. Brit. Mus.. p. 355. 
188a DicUaurl Giix, Standard Nat. Hist. V, p. 169. 

Geographic distribution. — Tropical America. 

C haracteris.—SkwW (fig, 18) with postorbital processes short and 
straight, scarcely more than the projecting median angle of the very 
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wide supraorbital ridge; clavicle greatly expanded, its width just 
below middle more than one-third of its length;' tibia (Plate X.II, 
figs. 1, 2), with a longitudinal groove, so deep that the boiw hffis the 
appearance of a hollow cylinder slit along the outer side. 

Principal suhdivvfionn. — The subfamily coutaiiisv thw one gemas 
Dicliduma. 

Genus DICLIDURUS Wied. 

J810. DicUdurm Wibp. Iain. p. ](!2!>. 

187a DiclUurus Dobbon, Ctital. Chiroiit, Urit. JIus., p. 391, 

Type-Species. — Dudidiirm alhun Wied. 

Geographic distrihvtion. — Same as that of subfamily. 

Number of forms. — Three species arc currently recognized. 

Characters. — The characters of the genus Diclidurus are the same- 

as those of the subfamily. The following may be added: Dental 

, 1 -2-.1. -2-4567 .1-1 1-1 2-2 3-8 „„ 

formula: ^^^^-^-^--^ , ^_, ,. —^^j,,,, ^_, ,,, 333=82, 

Wing without sac. Tail curved upward and forward, its tip pencr 
trating uropatagium and associated with 
structures in the membrane which appear 
to be glandular. In the three known spe- 
cies the color is white. 

Species examined. — Diclidurus ecataius 
Peters and D. viryo Thomas. 

J'amily NOCTILIONIDiE. 

1^1. Jfoctntonidw (Jbay. I^naoii Meilical Kl'- 

poaltocj-, XV, |J. 2!>0 (IHirt), April 1, 

1821. 
1^7. Hoclilionitia Lesson, Man. de Miiui- 

inalogfe, p. 90 (part). 
1831. Tespertilionen (VespcrtiUoiildir) (part; 
XocllUriuliia, |Mirt) Konaparth:, SiiKfjlodl 
una distclb. iiietodlcu dcgli Aniui. Vert., 

p. 14, 
1838, VenpertlUonidw (iiiirf : \iictilUinhni, 

part) Bonaparte, Nuovl Aiiuiill delle Scienze Niitunili, Bologna, Anno 

I, Tomo 11, p. 111!. 

1838. VespertilionidtB (part; Noctllioniiiu, part) Gbav, Mug. Zool. mid Bot, 

II, p. 4SS. IXtember. I8:i8. 

18^ [VeKpertlHoitidir] " Ve8i)ertllloiil(]ea " (part: NoctHloniiiu') (iEBVAis. 

Exp&l, du Comte de ('nstelnim, Zool., Mhiiiiii.. p. 52. 
1866. Bruchyura Petebs, Monatabev. k. preusa. Aknd. Wlssenspii., Berlin, 

p. 257 (part), 
1866. TiSoctiUonida: (part; Noctilionina) Gbav, Auii. and Mag. Nat Hist, 

3d. aer., XVII, p. 92, Febnuiry, IWMl 
1870. Yespertiliones (part ; NuctUiiincs. part) Fitzinger Sitz.-ber. kaia. 

Ahad. Wisscuscb., Wlen. Math. Natunvisueiiacli., Claase, LXI, AUtb, 

I, p. 457. 
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1872. Xoctilionidw (part; XoctiUonimv) Giu., Arrangement of the Families 

of MammalR, p. 17. 
1875. EmhaUonuridw (part; EmhaUonurimv, part, Noctiliones) Dobson, 

Ann. and Mag. Nat. Hist, XVI, p. 349. November, 1875. 
1878. EmhaUonuridw (part; EmhaUonurinw, part, Noctiliones) Dqbson, 

Catal. Cliiropt. Brit. Mus., p. ,353. 
188G. XoctilionidiP Gill, Standard Natural History, V, p. 171. 
188J). Brachyuridw Ameohino, Actas de la Acad. Nac. de Ciencas de la Rep. 

Argentina en CCrdoba, VI, p. 350. 
1891. E7nhallonurid(F (part; EmhaUonurina\ part, Noctllionine division) 

Fix)WER and Ia'dekker, Mammals Living and Extinct, p. (MkJ. 
1S*J2. Phyllostom at Ida- (part; Monnopini, part) Winge, Jordfundne og 

nulevende Flagernuis (Chiroptera) fra Lagoa Santa, Minas Geraes, 

Brasilien, p. 24. 

Geographic diHtrihution, — Tropical America, north to Cuba and 
southern Mexico. 

Characters, — Humerus with trochiter much smaller than trochin, 
its articulation with scapula slight and indefinite, by an ill-defined 
surface less than one-third as large as glenoid fossa, the two tubercles 
rising barely to level of head, epitrochlea well developed, with dis- 
tinct spinous process, capitellum slightly out of line with shaft; 
second manal digit with metacarpal as long as that of third, its 
single phalanx very short and rudimentary; third finger with two 
phalanges, the terminal of which, as well as that of fourth digit, lies 
folded beneath fii'st when wing is at rest; shoulder girdle normal, 
the keel on the mesosternum (Plate XIII, fig. 2), slightly developed, 
seventh cervical vertebra not fused with first dorsal; foot normal, 
but with enormously developed bony calcar, supported by greatly 
enlarged, distally expanded, and flattened calcaneum (Plate XIII, 
fig. 1) ; fibula thread-like, extending to head of tibia, but cartilagi- 
nous at its upper extremity; pelvis (Plate XIII, figs. B-6), abnormal, 
the ischia fused together and with under side of laterally-compressed, 
urostyle-like sacrum, a symphysis pubis also present in males; skull 
Avithout distinct postorbital processes; premaxillaries represented by 
both nasal and palatal branches, fused in adult with each other and 
with maxillaries, the nasal branches unusually long and well devel- 
oped, the palatal branches short and scarcely visible from below, 
though easily distinguishable in young skulls on floor of nares; pal- 
ate completely closed anteriorly ; teeth normal ; ears separate ; muzzle 
without leaf-like outgrowths; orifice of mouth transverse, not extend- 
ing behind canines, the very full lips forming distinct cheek pouches. 

History, — The history of the family Noctilionidai is sufficiently 
indicated by the synonymy on page 95. From this it wmII be seen that 
the group was originally associated with the Vespertilionidae, but 
that, by most recent authors, it has been placed in the Emballonuridse. 
In 188G Gill recognized it as a distinct family. Winge in 1892 united 
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it with the Chilonycteriiia? (' Morniopiiii ') as a section of the Phyl- 
lostomidie. 

Remarks. — That this group should be regarded as a distinct family 
is sufficiently indicated by the peculiarities of the wing, shoulder 
joint, skull, and pelvis. Its relationships, however, are less clear. 
The large trochin and small trochiter with its slight articulation with 
the scapula indicate a low position near the Rhinopomidse and Em- 
ballonurida^, w-hile the structure of the premaxillaries, though 
obscured by the early fusion of the elements of the rostrum, is not 
very different from that found in Rhinopoma, It seems probable, 
therefore, that the three families originated somewhat closely together 
among the more primitive of the Microchiroptera, though each 
throughout its subsequent development has followed a different path. 

Principal subdivisions, — Two genera may be distinguished among 
the species of Noctilionida?. 

KEY TO THE GENERA OF NOCTILIONIDiE. 

Length of tibia and foot togetlier more tlian lialf * total length ; ' upper 
molars separates! postero-internally by wide spaces; commissure of 
hypocone in m^ and iii'^ obsolete Noctilio, p. 97. 

Length of tibia and foot together less than half * total length ; ' upper 
molars separated postero-internally by narrow spaces; commissure of 
hypocone in m^ and m ^ well developed DiriaSy p. 99. 

Genus NOCTILIO Linnaeus. 

1776. NocWio Linn^us, Syst. Nat, I, 12th ed., p. 88. 

1808. NoctUeo Tiedemann, Zoologie, I, p. 53() (Nachtlowe, Vlespertilio] lep- 

orinus Linnanis). 
1821. Cclwno Leach, Trans. Linn. Soc. London, XIII, p. (>9 (brooksiana= 

Jeporinits). 
1878. Koctillo DoBsoN, Catal. Chiropt. Brit. Mus., p. 393 (part). 

Type-species, — Vespertilio leporimis Linnaeus. 

Geographic distrih^ttion, — Tropical America north to Cuba and 
southern Mexico. 

Number of forms, — Two forms, leporinus and mastiviis^ the status 
of Avhich is not clearly understood, are now usually recognized. 

Characters, — Dental formula : 

-2 3.1. 4567.2-2 1-1 1-1 3-3 ^ 

r --.i.-2-45(>7 ' r^v' i--r ^'''' 2^2' '' 3—3=^^- 

Upper incisors very unequal, closely crowded at middle of space 
between canines; the inner about twice as high as long, subterete, but 
with noticeable posterior heel, their shafts curving outward distally, 
25733— No. 57—07 M 7 



98 BULLETIN 57, UNITED STATES NATIONAL MUSEUM. 

strongly in contact at about middle; the outer placed somewhat 
behind inner, beyond the well-developed cingulum of which they 
scarcely extend, their terete crowns with small inner cusp; lower 
incisors closely crowded between canines, the crown larger than high, 
and about as broad as long, narrowed posteriorly, the upper surface 
with distinct concavity, and dull cutting edge distinctly, though not 
deeply, bilobed. Upper canines high and short, with distinct, though 
not unusually developed, very oblique cingulum, but no secondary 
cusps, the inner surface slightly concave, with median ridge, the 
outer surface uniformly convex: lower canines not peculiar except 
for a slight twist in the shaft at about middle. Cheek teeth both 
above and below essentially normal, except that the main cusps of the 
upper molars are placed unusually far inward and the mandibular 
molars project very noticeably beyond outer edge of jaw. Upper 
premolar nearly parallel sided, its crown more than twice as broad as 
long, its two cusps well developed and strongly resembling a pro- 
tocone and paracone. Lower premolars showing no special peculiar- 
ities, the posterior {p7n ^) almost in contact with canine, the anterior 
much crowded inward. First and second upper molars subequal, the 
four cusps, three styles, and the conmiissures all well developed; 
hypocone very distinct, terete, but with scarceh' a trace of commissure. 
Posterior surface of each tooth strongly concave, so that the three 
molars are separated by very noticeable spaces. Third upper molar 
with abo\it half the crown area of second, its three cones, two styles, 
and three commissures well developed. Lower molars with all the 
normal elements distinct. Form of skull highly characteristic ; brain 
case deep, short oval in outline, with very prominently flaring, shelf- 
like mastoid region and distinct sagittal crest. This divides ante- 
riorly into two rather high ridges extending out nearly perpendicu- 
larly and strongly downward over broadly terete interorbital region. 
Rostrum about half as long as bra incase, highly arched, the nares 
almost tubular and opening directly forward except for a slight 
posterior emarginaticm. Palate distinctly concave laterally, almost 
flat antero-posteriorly ; behind tooth rows it narrows very gradually, 
much as in the Pteropida\ Audital bulhv small, but covering about 
half surface of cochlea\ Ears separate, slender and pointed, with 
well-deA'eloped tragus. Muzzle pointed, the nostril pad strongly 
projecting, but nostrils not t\ibular. Lips very full. Chin with well- 
developed cross ridges. Tibia and foot togi^ther e(|ualing about 60 
})er cent of total length. Tail well developed, considerably more than 
half as long as fonur, extending about to middle of interfemoral 
membrane. 

Sp*'''ieH cvanu'tictL — .Vr>r7///(> f('p(iriHus (Ijinnjvus), including both 
" leparinu.'i *' and " ///a,s7//v/,s'.*' 



THE FAMILIES AND GENERA OF BATSi 99 

Remarks. — Except from the next genus Noctilio is so readily dis- 
tinguishable that it requires no special comparison with any known 
group of bats. Externally it is perhaps most easily recognized by 
the excessively long legs and large feet, heavy, bony calcar, and long 
terminal phalanx of third finger, flexed under metacarpal; but its 
strongly wrinkled lips, sharp muzzle, and pointed, erect ears are 
also highly characteristic. In most of its peculiarities, undoubtedly 
to a considerable degree correlated with its largely fish-eating habits, 
Noctilio is the more specialized of the two genera comprised in the 
family. 

Genus DIRIAS Miller. 

1878. Noctilio Dobson, Catal. Chiropt. Brit. Mus., p. 293 (part). 

1904. Dirias Miller, Proc. Biol. Soc. Washington, XIX, p. 84, June 4, 1906 
(albwentcr) . 

Type-species, — Noctilio alhiventer Spix. 

Geographic distribution. — Warmer parts of South America. 

Number of forms. — Dirias albiventer (Spix) and D. zapavo (Ca- 
brera). 

Characters. — Like Noctilio externally but with less elongated leg 
and foot, the length of tibia and foot together scarcely exceeding 
40 per cent of the " total length." Skull as in Noctilio. Teeth as in 
Noctilio except that the first and second upper molars are very 
slightly emarginate posteriorly, so that the spaces between the teeth 
are scarcely noticeable; hypocone relatively largely than in Noctilio 
and connected by a high, conspicuous commissure, with the commis- 
sure extending from protocone to metacone. 

Species examined. — Dirias albi renter (Spix). 

Familv NYCTEKTD^E. 

1821. VespertiUonidw (part; Race 1, pjvrt) (jtRAy, London Medical Reposi- 
tory, XV, p. 299, April 1, 1821. 

1827. Rhinolophina Lesson, Man. do Mannnaloj^io, p. 81 (part). 

1831. VespertilioncH {Vespei'tUioniiJw) (i)art; Phyllostomina, part) Bona- 
parte, Sag.i?io di una distrlb. niotodica d(»j?li Anini. Vert., p. 15. 

1838. Vesp€r1ilioni(i(v {\)i\rt; Rhinolophina, part) Bonaparte, Nuovi Annali 
delle Scienze Naturali, Bologna, Anno I, Tonio II, p. 112. 

1838. VespertiUonidw {\M\vi\ VcMpcrtilionina. part) Gray, Mag. Zool. and 
Bot, II, p. 404, Decenibor, 1838. 

1854. [Rhinolophiila] ** Rhinolophidcs " (jtErvais, Hist. Nat. des Maninii- 
feres, p. 200 (part). 

1855. \ycterina Van der IIoeven, Ilandl). dcr Dicrlvundc, 2d ed., II, i). 1028 
(part). 

1865. Mcgadcrmata I*eters, Monatsbcr. k. prcnss. Alvad. Wissenscli., Berlin, 

p. 25(> (part). 
1800. Rhinolophidiv (part; Syvtcrina) (Jray, Proc. Zool. Soc. London, p. 83. 
1872. Mcijadermida' Gill, Arrangement of the Families of Mammals, p. 17 

(jjart). 
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IKT'i. yyctrriilir ([uirt : Xyrli-ihiirt Dihikon. Ann. iiikI Hag. Nnt. Hist., 4th 

act., XVI. 11. ■.•AH. N.jvt^nlHT. lS7r.. 
1878. y yilvriilir (|iurt. Xpctrrhiir) iHtusiyn. C'utal. fliiroiit. Brit, Mus.,p. 161. 
IfWJ. VigaiUiiniilir (jmrt, Xffrlirliiw) UiLU Sliimliinl NuturnI IIlHtoiy, V, 



iuIh LIvIiik iiikI Eitlnot. p. 058 



n'tliwi'stern portion ; 



1891. Xi/t-tcrlihr Fu>w>:r iiixI I.vdekker. Mm 

iimrt). 
18»2. Ilhittiil'iphiilir (|iiirt: Mntailcrmatiiii ] 

funiliw UK nulcrcnilf F'liiKt^ruiux < 

(Wtik^. ItnixUlt'ti. |<. 24. 

Geoyraphii- i}ii<trih'itii>ii. — Africa, exwpl 

aliio the Malay Pciiiiisulii, Java, and TiiiKir. 

Ckarai-tci-H. — IIiiiiH'i-ns wilii tnwhiter small, Hlxnit equal to trochiti, 

not articulating with scapula, tlic two tulwrclos rising very slightly 
above huad; epitrochlea very large, 
with conspicuous styloid process, capi- 
telhnn carried outward beyond line of 
shaft; s«'L'ond niunal digit consisting 
of well-develoiN'd nietucurpal only; 
third fiiigt-r with two phalanges; 
shoulder girdle nonnal except that 
seventh cervical \'ertebra is fused with 
dorsal, an<l keel of sternum i)j unusually 
well developed, forming most of meso- 
sternuni, lungitu<linal portion of pre- 
sternuui is somewhat broadened, and 
first rib is noticeably strengthened; 
fibula absent ; pelvis normal except 
that as a whole it is unusually short 

Fin. 13.— sycTTEBiMjjvisii;*. hksibhi).™ j,,,,] in'om], isclua widc ai>art posteri- 
orly; skull (fig. 1!)) with postorbital 

pi-ocesses present but obscured by the very broad su|}raorbital ridges; 

hiterorbital region dee|»]y concave; prcmaxillaries represented by 

palatal branches only, these Iwny throughout and completely filling 

space Itctwccn maxillaries; teeth normal; tragus present, simple; 

niuKzle with cutaneous outgi-owths margining a deep longitudinal 

groove. 

Il'mtonj. — Though variously associated by the earlier authors with 

the Vespertilioiiida-, Phyllostomida'. or Khinolophida' this family 
■ was 2)!aced with the Megaderniida' by Peters as long ago as 186i>. 

Since then it has remained ui this position, the two groups being 

n'gardcd as sections of a family Megadenniihe or Xycteridw. 

Tlumgh undoubtedly this nssociatioii is natural the peculiarities of 

the two seem great enough to warrant their recognition of separate 

families. 
Rcviarl-x. — The Xycteriihe are at once recognizable by their long 

t/ij'h included to the tip in membrane, large ears with well developed 
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tragi, and the deep frontal grove, margined by leaf -like outgrowth. 
Other diagnostic characters are the absence of the fibula, the well- 
developed palatal branches of the premaxillaries, and the peculiar 
structure of the frontal region of the skull. 

Principal subdivisions. — The family Nycteridie contains the single 
genus Nycteris, 

Genus NYCTERIS Geoffroy. 

« 

1795. Nycteris Geoffroy and Cuvier, Magasin EncyclopC^diciue, l** annee, 

II, p. 18G {nomen nudum). 
1803. Nycteris Geoffroy, Cat. Mamm. Mus. National Hist. Nat, p. 64. 
1803. Nicteris Desmarest, Nouv. Diet. d'Hist. Nat, XV, p. 501. 
1813. Nycterus G. Fischer, Zoognosia, 3d ed., I, p. 18. 
1838. Petalia Gray, Mag. Zool. and Bot, II, p. 494. (javanica.) 
1866. Nycterops Gray, Proc. Zool. Soc. London, p. 83. (pilosa=hi8pida.) 
1866. Pelatia Gray, Proe. Zool. Soc. I^ondon, p. 83. {javanica.) 
1878. Nycteris Dobson, Catal. Chiropt. Brit Mus., p. 161. 

Type-species. — Vespertilio hispidus Schreber. 

Geographic distribution. — Africa, except northwestern portion; 
also the Malay Peninsula, Java, and Timor. 

Number of forms. — About a dozen forms of Nycteris are known, 
all but one of them African. 

Characters. — The essential characters of the genus are the same as 
those of the family. In addition may be mentioned : Dental formula, 

-2 3. 1. 4567 . 2-J 1 -J lj-1 3-3 

12 8. 1. -2-4567^3-3'^ 1 - V^^ 2 - 2^ ^^' 3 - 3""^'*' 

upper incisors trifid, almost exactly resembling the lower both in 
size and form ; outer loAver incisor with crown not quite as large and 
distinctly trifid as in the two others; other teeth showing no special 
peculiarities, m ^ and m - with large postero-internal heel, but no 
hypocone, m^ with metacone, mesostyle, and three commissures; pm^ 
very small, almost concealed by pm 3 and m ^. 

Species exa^nined. — Nycteris a^thiojnca Dobson, N. capensis Smith, 
N. fuliginosa Peters, N. grandis Peters, N. hisplda (Schreber), N, 
javanica Geoffroy, N. luteola Thomas, N. thebiaca Geoffroy. 

Family MEGADEKMID.l^.. 

1821. Vespertilionidw (part; Race 1, part) Gray, London Medical Reposi^ 
tory, XV, p. 299, April 1, 1821. 

1827. Rhinolophina, Lesson, Man. de Mainmalogie, p. 81 (part). 

1881. Vespertiliones {Vespertilionidw) (part; Phyllostomina, part) Bona- 
parte, Saggio di una distrib. methodica degli Anim. Vert, p. 15. 

1838. Vespertilionidw (part; Rhinolophina, part) Bonaparte, Nuovi Annali 
delle Scienze Natural!, Bologna, Anno I, Tomo II, p. 112. 

1838. Vespertilionidw (part; PhylJostomina, part) Gray, Mag. Zool. and 

Bot, II, p. 486. December, 1838. 

1854. [Rhinolophidw] *' Rhinolophid^s " Gervats, Hist. Nat. des Mammi- 
f^res, p. 200 (part). 

1864. Megadermatidw H. Allen, Monogr. Bats N. Amer., \v. \ Vv^^*^% ^^^*^^^- 

tus=OtopteruH, and Mefliadermu, axe Wie vi\i\^ ^<e^^T^ \^»?w\:\Q.\\fe^ . 
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1865. MtffO(iCTWO(a Petehs, MuiinlKlier. k. iireusR. Akiid. Wlsaeiisfli., Berliu, 

p. 256 (part). 
1801!. Rhinoiuphiili' (i>iirt; Mvm'hrmiiiu) (Jkay, Proc. Zitul. Soe., London. 

p. 83. 
18T2. Menii'U"inilir (iiT.i., AmMi(,'<'mfiil i.if tlii- Fiiiiiili(w of Marmiiuls, p. 17 

(PHrt). 
187D. Npcteriilir (pnrt; Mri/ddcniiliiir) Dobson, Ann. iinii Man, N"t. ni«t.. 

4tri ser.. XVI, p. 348. 
1878l }iyclerUlip (jmrt; Meg>iiler»iliio-) Dobson, Cntiil. Clilropt, llrit. Mus.. 

p. 154. 
18SG. MegadermiitiF (Jul, StiUiOnr.l Nntnnil Ilistoiy. V, ji. 1(14 ipurtj, 

1891. \'i;i'teri'liF Flower nnrt LvnEKKER, MfliuuialfJ llviue iitid o.itim-t, \i. iWiH 
(part). 

1892. Rhinolophidre (part ; ilcgaiirrmaUiil. part, ilegailfrtnala ) Winqe, 
JordfuiHloe og nuievi^nde Flagenuus (CblroptenO Ci'!i Lugon Siinta. 
MInae (^eraen, Bra:;illeii, ]>. 24. 

1007. MegailerniatUliF Amiebben and Wbouohtoi!, .\nn. Mag. N;it. Illst., 7th 
Beries, XIX, p. 129, Febvnury. 1907. ' 

Geographie dwirihutioti. — Tropical Africa, southern Asia, the 
Malay region to the Philippine Islands, Australia. 

Characters. — Humerus and shoulder joint as in the Nycteridse; 
second finger with one phalanx; third with two; shoulder girdle 
abnormal in the great widening of anterior portion of presternum 
(greatest width nearly four times length) and in the fusion of this 
widened portion, together with the first rib, first dorsal, and seventh 
cervical vertebrie, into a solid ring of bone; keel of sternum only 
moderately developed; fibula threadlike, leas than half as long as 
tibia ; pelvis normal, the ischia free posteriorly ; skull with postorbital 
processes short or practically absent, usually obscured by wide supra- 
orbitar ridges ; pi-emaxillaries absent; upper canines projecting no- 
ticeably forward, the shaft with a large secondary cusp ; tragus pres- 
ent, bifid ; muzzle with conspicuous leaflike cutaneous outgrowths, 

B.istQ'ry. — ^The history of this family is the same as that of the 
Nycteridje. 

Remarks. — Although undoubtedly a near ally of the Nycteridse, 
this group appears to Iw well characterized as a family. It closely 
resembles the Nyct-eridue in the form of the humerus and structure 
of the shoulder joint, and usually though not invariably in the form 
of the skull. It differs from the related family in the presence of 
the fibula, the bifid tragus, long, erect noseleaf, rudimentary carti- 
laginous condition of the premaxillaries and consequent absence of 
the upper incisors, projection forward and bicuspidate structure of 
the upper canines, fused pre.sternum and first sternal rib, and pres- 
ence of well-developed phalanx in second finger. Externally the 
members of the gi'oup may he recognized by their very short tails, 
large ears with bifid tragi, and long, erect noseleaves, 

Prinripul nubrfiriyhtiiK. — Five genera are currently i-ecogiiized. 
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KEY TO THE GENEBA OF MEGADEBMIDiE. 

Upper premolars 2-2; interorbital region not conspicuously concave. 
Lachrymal width much less than distance from orbit to canine, 

Megaderma, p. 103. 
Lachrymal width greater than distance from orbit to canine, 

Lyroderma, p. 104. 
Upper premolars 1 - 1 ; interorbital region conspicuously concave. 

Rudimentary premaxillaries rather distinct, projecting beyond line of 
canines; ^yidth of frontal expansion much less than distance be- 
tween outer sides of toothrows Macroderma, p. 105. 

Rudimentary premaxillaries practically absent; width of frontal ex- 
pansion about e(iual to distance between outer sides of toothrows. 

Upper molars with W pattern distinct Lavia, p. 105. 

Upper molars with W pattern distorted by reduction of the meso- 
styles Cardiodermay p. 106. 

Genus MEGADERMA Geoffrey. 

1810. Megaderma Geoffroy, Ann. Mus. Hist. Nat., Paris, XV, p. 197. 
186G. Spasma Gray, Proc. Zool. Soc. London, p. 88. 

1878. Megaderma Dobson, Catal. Chiropt. Brit. Mus., p. 154 (part, sub- 
genus). 
1907. Megaderma Andersen and Wrouqhton, Ann. Mag. Nat. Hist, 7th 
series, XIX, p. 130, February, 1907 (genus).. 

Type-species, — Vespertilio spasma Linnaeus. 

Geographic distrihution, — From India, Ceylon, and the Malay 
Peninsula to Sumatra, Borneo, and the Philippine Islands. 

Nuinher of forms. — Four forms are recognized by Andersen and 
Wroughton. 

Characters, — Dental formula : 

. 1. -2-4567.0-0 1-1 2-2 3-3 oo 

r2--ri— 2-345-0 7' ' 2^' ' 1--V^'^ 2-^2' '' S-S=^^' 

Lower incisors large, indistinctly trifid, forming a continuous, 
slightly convex row between canines, the inner tooth smaller than 
outer. Canines large, with well-developed cingula, the lower with- 
out secondary cusps, the upper with a minute anterior cingulum 
cusp and a large posterior cusp at base of shaft. Anterior upper 
premolar minute, on inner side of toothrow in angle between canine 
and large premolar. First and second upper molars Avith three 
main cusps rather close together, particularly in m ^, and mesostyle 
so reduced that the W pattern is considerably distorted by the partial 
obliteration of the median commissures. Postero-internal heel well 
developed but without trace of hypocone. Third upper molar with 
four cusps and two commissures. Lower molars with cusps near 
together and those on inner side reduced in size, particularly the 
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Genus MACRODERMA Miller. 

1900. Macroderma Miller, Proo. Riol. Soo. Washington, XIX, p. 84, June 4, 

190G. 
1907. Macrodcrma Andersen and Wrouohton, Ann. Mag. Nat. Hist, 7th 

series, XIX, p. 337, February, 1007. 

Type-species, — Megaderma gigas Dobson. 

Geographic distribution. — ^Australia (Queensland). 

Number of forms. — The type species is the only form of Macro- 
derma yet known. 

Characters. — General form of skull much as in Lyroderma^ but 
postorbital and antorbital processes more prominent, hamular region 
deeply concave internally as in Megaderma^ and interpterygoid space 
extending forward to level of posterior border of second molar. 
Teeth more extremely modified than those of Lyroderma. The very 
small paracone and well-developed metacone separated from outer 
border of molars by a conspicuous nearly horizontal area. Small 
upper premolar absent. 

Species examined. — Macroderma gigas Dobson (specimen from 
from Central Australia, No. 92, 5, 20, 2, Brit. Mus., and photograph 
of skull of type, kindly furnished by Professor Ehlers). 

Remarks. — Macroderma represents the extreme phase of the pecul- 
iar tendency of molar development characteristic of the group. 

Genus LAVIA Gray. 

1838. Lavia Gray, Mag. Zool. and Bot., II, p. 490. 

1846. Livia Agassiz, Nomenclator Zoologicus, Addenda, p. 6. 

1878. Lavia Dobson, Catal. Chiropt. Brit. Mus., p. 155 (subgenus of Mega- 

derma). 
1905. Lavia Miller, Proc. Biol. Soc. Washington, XVIII, p. 227, December 

9, 1905 (genus). 
1907. Lavia Andersen and Wroughton, Ann. Mag. Nat Hist, 7th series, 

XIX, p. 138, February, 1907. 

Type-species. — Megaderma frons Geoff roy. 

Geographic distribution. — Tropical Africa. 

Number of forms. — The genus is represented by two forms. 

Characters. — ^Like Megaderma^ but lacking the minute upper pre- 
molar {pm ^) frontal region of skull widely expanded and with con- 
spicuous postorbital processes; basisphenoid pits obsolete; upper mo- 
lars with well-developed mesostyles and normal W pattern; lower 
molars with outer and inner cusps not unusually close together, 
those on lingual side well developed, though m 3 is without distinct 
entoconid. 

Species examined. — Lavia frons (Geoff roy) Kndi Lavia rex (Miller). 



Genus CARDIODERMA Peters. 

1873. Caritiodiyriiia. 1"ktee8, Monatslier. k. iireuss. Akaii. WIssiinsph., Berlin, 

p. 488 (suligenua of Hega/lerma). 
187S, CarO'odervia Dobsom, Catal. Cblnipt. Brit Miis., y. ITh'i (siiligeinis of 

Megadeifaa). 
1907, Caraiodcrnia ANOimsEN auii Wbouuhton, Aim. Jlag. Xat. Illst, 71Ji 
ser., XIX, p. 140, Februiiry, 1907. 
Type-Species.-— Meffadcrma cot Peters, 
Geographic distribution. — Eastern Africa. 

Number of forma. — The type is the only species of Oardlodertna at 
present known. 

Chararters.—Hikull essentially as in Laeia, but witli frontal con- 
cavity longer and considerably deeper; anterior palatal emargina- 
tion longer and narrower. Teeth differing from those of Laoia and 
resembling those of Megademia in the crowding of the main cusps 
both above and below, the reduction of the mesostyle in m ^ and m ' 
and consequent distorting of the W pattern, and in the reduction of 
the posterior segment of the lower molars, this c-liaruc-ter being even 
more noticeable than in Megaderma, 

Species exaTnined. — C'ardioderma cor (Pete.rs). 

Family RHINOLOPHTD-Ti;, 
1821, VesperUllonidte (part; Race 1, part) Gkay. Lomloii Meillciil Repoal- 

tory. XV, p. 299. April 1, 1821, 
1627, RMnalopMna Lessor, Man. de Mammalogle. p. 81 (part). 
1831. Veipertiiionee (VesperUlionldm part; Rhinolophiiia. part) Boba- 
I FXBTE, Sagglo dl iioa dlHtrib. metodica degll Aniin. Vert.. |i. 16. 
1838. yespcrtilioHtdtB (part; Rhinuloph Ina, part) Bonapabtk, Nuovl Aonall 

delle Bclenze Natural), Bologna, Anuo I, Touio II, p. 112. 
183a Vespertilionidiv (part; Rhiaolophiaa. part) Gray, Mag. Zool. and 

Bot, H, p, 491, December, 1838. 
lB5i. \RhinolopktdiE] " Rhiiiolophld^a" Gehvaib, Hlstolre Naturelle des 

MararalfercB, p. 200 (part). 
18<S5. Rhiiiolophi Peterh, Monatsber. k, preusB. Akad. WlssenBi-h„ Berlin, 

p. 2M (part). 
1866. Rkinolophidm (part; Rhfnolaphina) Gray, Proc. Zool. Hoc., tjondon, 

p. 81. 
1872. Rhlnolophidw Gill, Arrangement of the Families of Mammals ; p. 17 

(part). 
1875. RliiHolaphtdte (part; Rhinolophinir) Dobsos, Ann. iuul Maj;. Nat. 

Hist., 4tli ser., XVI, p. 348, November, 18715. 
1878. RhinolopMdfB (part; Rhinokijihiiiw) Dobson. Catai. Chiropt. Brit, 

Mu8., p. 100. 
1886. RhinulopMdw (part: Rhliiolnphiitiv) Gill, Standiinl Natural History, 

V, p. 164, 

1891, Rhinolophtdm (part; Rbiiiofophinfe) Wlov/kb and I.vdekkeb, Mam- 
mals llvlug and extinct, p. 666. 

1892. RhlnolopMda- (part; Rhinolophini part; Rliinoloplii) Wincie, Jord- 
fundne og nulevende Tlagermua (rhiroptera) fra Lagoa Santa, Mlnas 
Geraes, BrafUleti. p. 24. 
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Geographic distribution. — Tropical and temperate portions of the 
Old World, east to the Philippine Islands, New Guinea, and north- 
eastern Australia. 

Characters. — Humerus with trochiter about as large as trochin and 
definitely articulating with scapula by an articular surface half as 
large as glenoid fossa, both tubercles rising slightly above level of 
head, epitrochlea large and with well- developed styloid process, capi- 
tellum nearly in line with shaft; second manal digit consisting of 
well-developed metacarpal alone; third finger with two phalanges; 
shoulder girdle highly abnormal, the seventh cervical vertebra and 
first dorsal so completely fused that their boundaries can not be 
detected; these are fused with first rib, which in turn is fused with 
presternum and ventral half of second rib, the region between which 
is completely filled with bone, the presternum appearing to be 
enlarged to form a broadly crescentic plate ; foot normal, the hallux 
with two phalanges, the other toes with three ; fibula complete, thread- 
like; pelvis abnormal, the ischium and pubis so reduced in size that 
dorsal and ventral profiles of innominate bone are nearly parallel, 
their width at the same time so increased that the thyroid foramen is 
scarcely more than twice as large as the acetabulum ; lumbar vertebrae 
showing no tendency to become fused, but centrum of fifth or sixth, 
often of both, with distinct bifid or double hypophysis; skull with- 
out postorbital processes and with premaxillaries represented by ligu- 
late palatal branches only, the two bones partly cartilaginous, and 
fused neither with each other nor with maxillaries ; palate so deeply 
emarginate both anteriorly and posteriorly that its median length 
is less than least distance between tooth rows; teeth normal; ears 
large, without tragus; muzzle with conspicuous leaflike cutaneous 
outgrowths consisting of a horizontal anterior horseshoe, a perpen- 
dicular median sella, and a posterior erect lancet. 

Remarks. — The large ears without tragus, the conspicuous nose- 
leaves, and the normal feet are the characters by which the members 
of this family are most easily recognized. The degree of fusion of 
the elements of the shoulder girdle, and the very remarkable hy- 
pophyses of the fifth and sixth numbar vertebrte further distinguish 
the group. 

History. — Associated Avith the Vespertilionidae by the earlier writ- 
ers, the family Rhinolophidse appears to have been first recog- 
nized as distinct by Gervais in 1854. With it were combined the Hip- 
posideridae. Its separation from the latter took place in 1875 when 
Dobson recognized two subfamilies of Rhinolophidae, the Rhinolo- 
phinse and Phyllorhininse. The only departure from this arrange- 
ment was made by Winge, who placed Megaderma and Nycteris in 
the family Rhinolophidae, reduced the family as generally understood 
to the rank of a subfamily, and the two subi^Yiv\Vvfe'$i \5^ «^^^ss^^s.^ 



Phyllorliina' and Rhinolophi. The Rhinolophida- are liere for the 
first time regarded as a family distinct from the 1-Iii)|>i)sideridse, 

Principal subdinisioTi". — Tlin t'ainily Rhiiiohiphida' contains the 
genus RMnolophus only. 

Genus RHINOLOPHUS LacSpede. 
1799. Rhinolopliiis I^AcepfiOE, TDbl, rtes, tllv. sdiisiHv. unlres p1 BPiirea rtes 

MammifiNrps. i\ IS {[eiTai'i-eguiiiiiiii). 

1831!. Rliiii'iriFiiiK Oebvais, Dk't rittovetwjue d'lIlHt. Nut.. IV. VX. 2, l^. tllT 

(Httrlliuted to GeofCroy onil Cuvler. Sing. Eni'.vclopMique. 17i)5, iut tiie 

name does not occur in tlie pafier referred to). 

184T, Agiiian Gbay. Prop. Z<wl. Soe. London, p. 15 (Ivctiis and irifnlldtus). 

186a Phyilotl» Qbat, Proc. Zool. Soe. I.«ndon, p. 81 iphlHiipmnin ; Dot 

FhaUotls Waterhonse. 1837). 
I860. Ccelophullva Gbay, Proc. Zool. Soe. London, p. 427 IrfcloplninHs), 
1878. Rhinolnpliiis Dobson. Cntnl. Chiropt. Brit. Mtw., r'- 10<K 
1901. EnryuhiK Matschie, SItzber. Gesellacii. natHrfonwli. Freuiide, Berlin. 
p. 225 imehelyi). 
Type-spenex — VcupertiUo ferrifm-eqinnvm Schreber. 
Geographic distribution. — Tropical and temperate portions of the 
Old World, east to the Philippine Islands, New Guinea, and north- 
eastern Australia. 

NvTtiber of forms.— Ahont 105 forms of Rhinolophiii* are now 
recognized." 

Oharacters, — Dental formula (Plates I, II, fig. 1) : 

-3-. 1.-2-4567.1-1 1-1 3-2 3-3 „„ 

12-.1.-234567 ' 2"^' " l" l' ^"^ 3^3' ™ 3^- 3='^" 
Upper incisor very small, but usually well formed and with distinct 
rounded crown with slight cusp on inner side. Lower incisors trifid, 
the outer larger than the inner, the four teeth forming a continuous 
row between canines. Upper canines heavy, but simple in form, 
without secondary cusps or conspicuous cingula. Lower canines 
rather weak. First upper premolar {pm ") and second lower pre- 
molar Hmall, fnnctionless, usually crowded quite out of the tooth row. 
Other teeth showing no special peculiarities; m ' and in m " without 
hypocone, m. ' with five casps and three commissures, in most species 
a rudimentary fourth, the crown area of the tooth much more thaji 
half that of wi ' or m '. Lower molars with the cusps all well devel- 
oped and normal in position. Skull with distinct sagittal crest, small 
audita! bullie, and large cochleas. Basisphenoid pits absent. Tail 
present, well developed. 

Species examitwd.— Probably half of the known species have been 
examined during the preparation of this paper, including skeletons of 
Rhinolophus ferniin-i'ijiihiiim (Schrelier), R. afjinis Horefield, It. 
arcuatus Peters, R. m/u n.'^is l.ii'hicnstein, R. cornutus Temminckj 
R. ii ipposi.de ros (Becli>U'it] ). //. hin-ntus Milne Edwards, R. minor 
Horsfield. and R. pcir^-.r,: Hor^lidd. 
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Family HIPPOSIDERID^. 

1821. Vespertilionidw (part; Race 1, part) Gbay, London Medical Reposi- 
tory, Xy, p. 299, April 1, 1821. 

1827. Rhinolophina Lesson, Man. de Mammalogie, p. 81 (part). 

1831. Vesper tilianes (Vespertilionidw) (part; Rhinolophina, part) Bona- 
parte, Saggio di una distrib. nietodica degli Anini. Vert, p. 16. 

1838. Vespertilionidw (part; Rhinolophina, part) Bonaparte, Nuovi Annali 
delle Scienze Naturali, Bologna, Anno I, Tomo II, p. 112. 

1838. Vespertilio7iida; (part; Phyllostoniina, part) Gray, Mag. Zool. and 
Bot., II, p. 480. December, 1838. 

1854. [Rhinolophidw] " Rhiuolophides " Gervais, Histoire Naturelle des 
Mammiferes, p. 200 (part). 

1865. Rhinolophi Peters, Monatsber. k. preuss. Akad. Wissensch., Berlin, p. 
256 (part). 

1866. Rhinolophidw (part; Rhinolophina, part, and Rhinonycterina) Gray, 
Proc. Zool. Soc. London, p. 81. 

1872. Rhinolophidw Gill, Arrangement of the Families of Mammals, p. 17 

(part). 
1875. Rhinolophidw (part; Phyllorhininw) Dobson, Ann. and Mag. Nat 

Hist, 4th ser., XVI, p. 348, November, ;1875. 
1878. Rhinolophidw (part; Phyllorhininw) Dobson, Catal. Chiropt Brit. 

Mus., p. 123. 
1886. Rhinolophiw (part; Phyllorhininw) Gill, Standard Natural History, 

V, p. 164. 

1891. Rhinolophidw (part; Hippos iderinw) Flower and Lydekker, Mam- 
mals, living and extinct, p. 057. 

1892. Rhinolophidw (part; Rhinolophini, part, Phyllorhinw) Winge, Jord- 
fundne og nulevende Flagermus (Chiroptera) fra Lagoa Santa, Minas 
Geraes, Brasilien, p. 24. 

Geographic distr-ihution, — Tropical parts of the Old World, east to 
the Philippine Islands, New Ireland, and Australia; in Amoy and 
the Himalayas the range extends somewhat beyond the tropical 
region, as well as in Morocco, Africa. 

Characters, — Like the Khinolophidae, but pectoral and pelvic gir- 
dles, more highly modified, toes with two phalanges each, and lumbar 
vertebra3 showing a marked tendency to become fused into a solid 
rod. In the pectoral girdle the fusion of the first and second ribs 
involves the entire bone to and including the corresponding dorsal 
vertebra). There is thus produced a solid ring of bone consisting 
of the seventh cervical vertebra, first and second dorsals, first and 
second ribs, and entire presternum, the elements of the ring indicated 
by a slit-like vacUity above, between the ribs and one or two small 
roundish vacuities below. Pelvic girdle like that of the Rhinolophidse 
posteriorly, but anteriorly with a supplemental bridge of bone con- 
necting acicular process with front of ilium and producing a pre- 
acetabular foramen slightly exceeding the thyroid foramen in size. 
Lumbar vertebra) fused, in many species so completely that the bound- 
aries between the centra are quite obliterated 5 hyigo^lv^^sft-^ ^^$3^^^i^., 
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RevuirkH, — While the IIii)iH)si(lorida» are closely related to the 
Khiii()lo])hi(hi% the iiioro highly inodiHed diararter of the feet and of 
the ]M'ct()ral and ]K*lvi<* girdles api)ears to l)e of sufficient importance 
to allow the ^roiip to stand as a distinct family. 

HiMtonj. — The history of the family has been sufficiently treated 
under the family KhinolophicUr. 

Principal HubdiriHtohH, — Ki^ht ^i»nora of Ilipposideridse are now 
known. 

KKY TO TIIK CKNKKA OF IIIPFOKIDEBID.^ 

Zytsoijiji oxpaMtliHl into a wide plate, tlie h(>i(;lit of which is nearlj or quite 
(*<iual to <liKtaii('<> from m '^ to (rieiioid fosHU. 

Hraiiicase Hcani^Iy hi^lier than rostrum; KUKittal crest low, normal, 

Triamaps, p. 115. 
Itraiiiraw^ much hi;;lier than n>stnmi; sjiKittal crest terminating ab- 

rnptly in front of middle of braincase Rhifionycteris^ p. 114. 

Zygoma not s|NH'ially ex|)and(Hl. 

ItoHtrum U'HH than half as lon^ as liralncaso; nasal inflation inconspic- 

lions ClcBoUs, p. 114. 

Jtostnmi at least half as Ion}; as hrahK*ase: nusal inflation conspicu- 
ous. 

()nt<»r lowor inrisor separat<Ml fnnn canine l»y spaee nearly equal to 
width of its crown: upper molars with styles unusually well 

develoiMMl Ccelops, p. 113. 

Onter lower incisor in contact with canine; upi)er molars with 
normal styles. 

Saj^ittal <'n»st chiefly devcloiKMl in interorhltal ref^lon; toes 

with tr}i<-<»s of orl};lnal phalanges AsrlliGf p. 112. 

Sa>;lttJil <rest not <-hierty develoiKHi in interorbitai region; 
toes withont trac<»s of original phalanges. 
Transverse diamet<'r of c(M'hlea less than twice width of 

hasioc<ipital Hippoftideros, p. 110. 

Trjinsvers(» diameter of cochh»a more than three times 
width of hasi()<'<'ipital Anthops, p. 118. 

Genus HIPPOSIDEROS Gray. 

18.'U. IlittpoHiiicroH (Jkay', Z(K)lo^ical Miscellany, p. 87 {spcorin). 

1RS7. PUulhnhiun Honapabte, Iconogr. della Fauna Italica, fasa XXI 

{dUulvmu), 
lHr»«;. Marronifctrris (Jray, Proc. Zool. Soc. l/onchni, p. 82 ioigas). 
1K<M;. (Jloionifctrris (Jray, Proc. Zool. Soc. liondon, p. 82 (armipera), 
\Hiti\. Sitrorifrra (Jkay, Proc. Zool. Soc. London, p. 82 {ntlgariH), 
lH(;r». Uhhiophiflla (Jray, Proc. Zool. Soc. liondon, p. 82 {lahuancnsis). Not 

l^hhn)phiflla I*KTKRS, 18<»5. 
18<M». (lirifHonyctrriH (Jray, I*r()c. Z(M)1. Soc. I/md(m, p. 82 {fuJvus). 
1S71. Dtn'iirhiiiu Pktkrs, Monatsber. k. pnMiss. Akad. Wissensch., Berlin, p. 

.*M4 (cifclops). Snh^enus of I*tu/llorfiina----IIipp(if<i(1vros. 
187 1. SidrnKlrnnu I*ktkrs. MonatsluM*. k. preuss. Akad. Wissensch., Berlin, 

p. .'J21 (fiili{/inf}sa). Sul)j:enus of Phjflhtrhina— Ilipposidcros. 
1871. I'tifrhorhhia Pktkrk, Monatsl)er. k. pnMiss. Akad. Wissensch., Berlin, 

p. .'»25 (nitJra). Siil)jj:enus of /*//////o/7////f/ II ipposidrros, 
1871. i'lfrlarina Pktkrs, Monatsl)er. k. prenss. Akad. Wissensch., Berlin, 

p, :i:*t} (ohsciira and darhv). Subgenus of i*hyllorhina=Hippo8idero8^ 
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1871. Thyreorhina Peters, Monatsber. k. preuss. Akad. Wissensch., Berliu, 
p. 327 {coronata). Subgenus of PhyUorhina=Hippo8ideros, 

1871. Syndesmotis I*eters, Monatsber. k. preuss. Akad. Wissensch., Berlin, 
p. 329 (megalotis) . Subgenus of PhyUorhina=Hippo8idero8. 

1878. Phyllorhina Dobson, Catal. Chiropt. Brit. Mus., p. 127. 

1887. Hippos iderus Blanford, Proc. Zool. Soc. London, p. 637. 

Type-species, — Vespertilio speoris Schreber. 

Geographical distiibntion, — Tropical parts of Old World east to 
the Philippine Islands, New Ireland, and Australia, and northwest 
to Morocco, Africa. 

Number of foimis, — About forty forms of Hipposideros are now 
recognized. 

Characters, — Dental formula : 

- 2 -. 1. - 2-^5 6 7 . lj-1 l-^ 2-2 3-3 _ 

1 2 -. 1. -2 - 4 5 6 7"^ 2 - 2' "^ 1 - 1' ^^ 2 - 2, 7/1 3 - 3"" 

Upper incisors very small, but usually well formed and with dis- 
tinct, rounded crown with slight cusp on inner side. Lower incisors 
trifid, the outer larger than the inner, the four teeth forming a con- 
tinuous row between canines. Upper canines heavy, but simple in 
form, without conspicuous cingula, though frequently with a second- 
ary cusp near posterior base of shaft. Lower canines rather weak. 
First upper premolar (pm^) small, functionless, closely crowded 
between cingula of canine and large premolar or forced outward com- 
pletely from the tooth row; rarely absent. Other teeth showing no 
special peculiarities ; m ^ and m ^ with main cusps normal and hypo- 
cone absent, m ^ usually with five cusps and three commissures, but the 
mesostyle and metacone are always closely approximated, the latter 
sometimes. absent, leaving only two commissures. Lower molars with 
the cusps well developed and normal in position. Skull (fig. 21 B) 
with distinct, though low and not specially developed, sagittal crest, 
small bulla% and moderately large cochlea?. Greatest depth of brain 
case (bulla? not included) at least equal to depth of rostrum, includ- 
ing molars. Zygoma abruptly expanded posteriorly, but height of 
expanded portion much less than distance from last molar to glenoid 
fossa. Lumbar vertebra? not fused. Ears either not joined across 
forehead or united by a low band. Tail well developed, longer than 
femur ; caudal vertebra? G to 8. 

Species examined, — I have examined at least half of the known 
species, including skeletons of Hipposideros harhensis Miller, H, cal- 
caratus (Dobson), H. caffer (Sundevall), H, larvatus (Horsfield), 
H, pygmmus (Waterhouse), H, speoris (Schreber), H. templetonii 
(Kelaart), and H, vittatus (Peters). 

Remarks, — The genus Hipposideros,^ which contains much more 
than half the species of the family, is recognizable. Vs^ ^i^*^ ^<es^^ 
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formula, well-devi'Ioix-d ears, crowded lower iiicisors, conspicuous 
iiaHal inflation, iiiodi-r»tv posterior expauiiiuii of zygoma, and absence 
of noticeable sagittal crest in interorbital region. Superficially it 
rather closely resembles Jihiiiolophuit, but is distinguishable, aside 
from the more important skeletal characters, by the smaller cochleee 
and the absence of (he small lower premolar {{^nh^) ; the third upper 
molar is usually smaller than in Rhinolopkuis, and never as compli- 
cated as in some species of the latter. The species differ markedly 
among themselves in the form of the ears and noseleaf as well as in 
other characters, a fact which has given rise to a considerable number 
of generic and subgcneric names. For the present only one of these 
gi'oups, Aeellia, is recognized fts dis- 
tinct from H'tpposideroa; but fur- 
ther study of the species may show 
the convenience of distinguishing 
others. 

Genus ASELLIA Gray, 

1S3S. AaelUa Gbay, Mag. Zool. and 
Bot., II. p. 403 (eubgeniis of 
HippUidertiit). 

184.^ Agellia Gbay, List spec. mamm. 
Brit MuH., |>. 24 (genus). 

1871. Anellia Petebs, Monat8l>er, k. 
IireuHM. Akud. Wisnencb. Berlin 
(subgenus of Pht/llorhlna^Hip- 

plHfdlTOg). 

1878. Fkyllorhina Dobsom, Catal. 
Cbiropt Brit Mub., p. 127 
(part). 

Type-specieH. — Rkinolophus tri- 
dens (ieoffroy. 

Geographic d'mtnhution, — North- 
eastern Africa and adjoining por- 
tions of Asia. 

Numher of foi-ms. — Two forms of this group are currently recog- 
nized, Asellia tridenn and .1. miirraiana. 

Characters. — In general similar \m Ilippoaideros, bnt skull with 
low braincase and deep rostrum (greatest dejjth of braincase dis- 
tinctly less than that of rostrum, including molars), the sagittal 
i-rest greatly developed in interorbital region ; distinction between 
the fused phalanges of third, fourth, and fifth toes i)ersistent; small 
upper premolar {pm^) absent; upper canine with slightly developed 
secondary cusp above middle of shaft; and third upper molar very 
narrow, with only four cusps and two commissures. Lumbar verte- 
bra', except last two, fuse<l into a solid rod. 
S/^c/es examined, — Anellia tridents (Geoffto^V 
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Remarks, — This genus is well diiferentiated from Tlipposideros^ 
especially by the nearly equal height of rostrum and braincase and 
the conspicuous knife-like development of the sagittal crest in the 
interorbital region (fig. 21 A). The dentition is more modified than 
that of HippomleroH^ as shown by the absence of the small upper 
premolar, the more reduced condition of the third upper molar, and 
the very peculiar position of the secondary cusp of the upper canine. 
On the other hand, the persistence, even in very old individuals, 
of the distinctness of tlie fused elements of the toes is evidently a 
remnant of more primitive conditions. 

In cranial and dental characters the genera Hipposideros and 
A sell la show a curious parallelism to Nyctinomus and Molossus. In 
both Hi pposider OS and Xycthioviiis the sagittal crest is low, a small 
premolar is present, and the third molar has five cusps and three 
commissures, while in Asellia and Molossus^ simultaneously with the 
development of a high sagittal crest in interorbital region, the small 
premolar has disappeared and the third molar has lost its third com- 
missure and fifth cusp. 

Genus ANTHOPS Thomas. 

1888. Authops Thomas, Aim, and Ma^. Nat. Hist., 0th ser., I, p. 156, Feb- 
ruary, 1888. 

Type-species, — Anthops ornatus Thomas. 

Geographic distribution, — Solomon Islands. 

Number of for^ms, — One, the type species. 

Characters, — Similar to Hipposideros,) but with tail reduced to less 
than half length of femur; caudal vertebra?, 4. Upper canine with 
rather large, blunt cusp at posterior base of shaft. Small upper 
I)reni()lar (pni ^) well developed, forced partly outward from the 
toothrow. Posterior upper molar as in maximum condition in Hip- 
posideros, Cochlea* hirger than usual in Hipposideros^ their diame- 
ter more than twice width of basioccipital between them. Lumbar 
vertebrae fused as in Asellia. 

Species crarnincd. — Anthops ornatus Thomas. 

Remarks, — ^Though (closely related to Hipposideros in cranial and 

dental (characters, this genus is at once distinguishable by the greatly 

reduced tail. 

Genus CCELOPS Blyth. 

1848. Cwlops Blyth, Journ. Asiat. Soc. Bengal, XVII, Pt. 1, p. 251. 

1878. CwlopH Trouessart, Revue et Magasin de Zoologie, 3" s^r., VI, p. 223. 

1878. Cwlops DoBSON, Catal. Chiropt. Brit. Mus., p. 152. 

Type-species, — Cwlops frithii Blyth. 

Geographic distribution, — Known only from Bengal and Java. 

25733— No. 57—07 M 8 
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Number of forvm. — Though two forms of Cwlops have been de- 
scribed {C. frithii from Bengal and C. bcjnistehii from Java), only 
the type species is currently recognized. 

Characters, — Dental formula as in Tlipposideros, Lower incisors 
not forming a continuous row between canines, the outer separated 
from canine by a space al)out equal to the width of its crown. Upper 
molars peculiar in the narrowness of the inner portion, the unusual 
development of the styles, and the great depth of the reentrant angles. 
The angles extend inward almost perpendicularly instead of with a 
noticeable forward slant. Last upper molar with a distinct, but 
short, fourth conunissure. Skull as in Ilipposideros except that nasal 
swelling is not as conspicuous. Tail rudimentary, less than 2 ihm. in 
length. 

Species examined. — (Uelops frithii Blyth. 

Genus CLCEOTIS Thomas. 

1901. Clceotiif Thomas, Ann. and Mag. Nat. Hist., 7tli ser., VIII, p. 28, July 
1901. 

Type-species. — Glottis peixlrali Thomas. 

Geographic distribution. — British East Africa. 

Number of forms. — At ])resent the type species only is known. 

Characters. — Dental formula as in Ilipposideros, except for ab- 
sence of small upper premolar {pm'-^). Teeth not peculiar in form, 
except that the third upper molar has the first V as large as in the 
other teeth and the commissure beyond the metacone indicating, as 
in Coelops^ a rudimentary second V, is larger than in the related 
genera. This tooth is therefore more developed than in any other 
known bat. As in Cadops^ whicli most nearly approaches it, the 
first V is distinctly smaller than in the other molars. Skull with an- 
terior portion distinctly less than half as long as brain case and with 
nasal swelling very inconspicuous. Zygoma slightly expanded at 
extreme posterior base. Ears very short, appearing as though 
squarely cut down to a collar-like rim. Tail well developed, longer 
than femur. 

Remarks. — This genus is strikingh^ characterized by the slight 
development of the rostrum and the short, squarely cropped ears. 

Species examined. — Cla'otis percivali Thomas. 

Genus RHINONYCTERIS Gray. 

1847. Rhinonictcriff (sic) Gray, I*roc. Zool. Soc. I^ndon, p. 16. 
1800. Rhinonycteris Gray, Proc. Zool. Soc. London, p. 81. 
1878. Rhinonycteris Dobson, Catal. Chiropt. Brit. Mus., p. 126. 

Type-species. — Rhinolophus aurantius Gray. 

Geographic distribu tion. — Australi a. 

Number of forms. — The type species is the only known form. 
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Characters. — ^Dentitioii essentially as in Hipposideros, except tliat 
there is only one upper premolar and the upper canine has a large 
secondary cusp rising to middle of posterior side of shaft. General 
form of skull as in Hipposideros. Rostnim moderately swollen 
and distinctly lower thaji braincase, Preniaxillaries unusually thick, 
forming along line of contact a distinct ridge which terminates 
anteriorly in a noticeable backward-curved point. Zygoma greatly 
expanded posteriorly, the ex])anHion eonspicuonsly narrowed above, 
its height fully equal to distance betwi^n last molar and glenoid fossa. 
Sagittat crest beginning at middle of posterior portion of braincase 
(the hindermost rounded part of which is smooth) its height increas- 
ing rather rapidly until slightly in front o£ middle of braincase it 

reaches 1 mm. Here it abrupty ter- 

minates in a forward -curved point. 
In front of the crest the median re- 
gion shows the usual ridges, but 
these are so i-educed as to be 
scarcely visible by tlie unaided eye. 
Tail well developed, longer than 
femur. 

Species examined.- — Rhinonycte- 
ris aurantiite (Gray). 

Remarki. — This genus is very 
strikingly characterized by the 
large secondary cusj) of the upper 
canine and the peculiar cranial 
characters. 

Genus TRI-^NOPS Dobson. 
1S71. Tria-miiiK Hobson, .ToHrti, Astat. 

Sue. Beujuiil, XI, p. 43r). 
187S. Triir.nopi I>obson, Ciital. 
C'liiroiit. Hrlt. Muh., p, 12:(. 
Type-Kpecies. — Triamops pendcim ' ' ' ;;u. 123139 
Dobson. 

Geographic. rf««M'6w^io;( .^Madagascar, eastern j\.frica, and I'ei-sia. 
Number of forms. — Four species of Triwnops are known. 
Characters. — Dental formula and general structure of teeth as in 
Hipposideros, but upper incisors noticeably bifid and upper canine 
with a secondary cusp extending nearly to middle of shaft. Skull 
(fig. 22) with rostral portion greatly developed, much more than 
half as long and nearly as deep as brain case, the anterior iiares very 
broad and with a short, but distinct, median spine on posterior border. 
Zygoma greatly expanded throughout, but most conspicuously behind, 
where the height is equal to distance between last molar and glenoid 




foe^na. Cochlea large, the liismetcr more thnn twice a^^ iniicli a^ width 
of basioccipitai. Lumbar vertebra' fusfd, »s in .Isellia. 
Species examttu'd. — Trifno/zs permcus Dol>son. 

Family I'HVLLOSTOMID.E. 

1821. Vetperiilionidir (iiart; I1u<t 1. i-jirt i (;bay. 1>>n(l«ii MwU.iii i;ei>ost- 

torj-. XV. p. -Wi. April I, 1821. 
1S21. Noctilionidie (part; Raee 1, part, aod Itate 2) G&at, I^iiiUon Medii^l 

ReiKWltory. XV. p. 280. April 1. 1821. 
1827. \je« PbylloHtomes (part) Lesson, Mna ile ^Ennimfllogie. p. 7)S. 
1831. Vegperlilioneg iVCKperUlloniilir) (part; yoctUionina. part, and Phyl- 

Itmlomlna. part) Bonapabte. Sagglu dl uua distrib. metodica degll 

Aiiltu. VerL. p. Jl. 
1S3& Vampiriilir Bokapabte, Nuovi .\Duall delle St'lenze N'atunili. Bologna, 

Anno I, Tomo II. p. 112. 
183a tnUophori (part; Phylloxtomina. part) Gbay, Mag. Zool. and BoL. 

n, p. 18C. Det-ember, 183a 

1839. Fhyllotli/mida- (partjWATEBHOUSE. Zoiilfigy of tlie Voyage or H, M. S. 
Beagle. II, Maoininlia, p. I. 

1840. Igtiuphora (part; FhyHotiomata, pur!) Waoseb, Sclircber'a Silug- 
thlere, Supplenieatb., I. p. 384. 

1840. Gyinnorhlna (part; Braohyvra, part) Waoneb. Sclirelier's Siiugtlsiere, 

SupplemeutI)., I, p. 445. 
laiK. \Ph!ilUiht(iiiMir\ " I'hyllostomiiife " (part) Gehvais, K.vimXL du Corate 

de CastElnau, Zcxil., Manioi.. p. 29. 
18<>i. UraaHennatidm 11. Alles, Monogr. Bats. N. Amer., p. 1 (part ; 

Macrotu*=Otopteru», and ilegailfrma nre tlie only genera uientioaed). 
1865. PhyUu»tmnata (part) Peters. Mouatstver, k. preusR. .\kiid. WiBaenscli., 

Berlin, p. 25U. 
laee. NocUllonidm (part; I'hylluitiana) Gray, Ann, and Mng. N'iit Hist, 3d 

Ber,. XVII. p. 92. 
ISflB. I'huUosloinidin (part) Gray, Proc. Zool. Soc. London, p. 111. 
18T'J. I'liyll'iHluniiihr (Jill, Arrangeuient of the Families of Manimuls, p. 16. 
IST.'J. I'Uiill'isluiiiiilii: (part) Doubon, Ann. and Mng. Nat. Hist., 4th aer., 

XVI. IP- ;;4!i, Novoniber, 187.1. 
187D. l'hyV'>nlui;wliil<i: Coues and Yabbow, Rep. Geogr. and Geol. Expl. and 

Suri-. west of lOOth Merid.,V. p. 7i). 
1878. Phyllosfoifiidw (part) Dobson, Catal. Chiropt. Brit. Mus., p. -145. 
1886. Phyllostomiiw Gill, Standard Natural History, V. p. 175. 

1801. FhylUtatomatidtB (part) Fioweb and Lydekkkb, Mammals living and 
extinct, p. 672. 

1802. FhyUogtamatidw (part) Wihqe, Jordfundne og nnleveade FlaKermna 
(Chlroptera) fra Lagoa Santa, Mlnas Gernes, Braslllen. p. 24. 

Geographic disiribtiMon. — ^Warmer parts of America north to the 
Bahama Islands and the southern border of the United States. 

Characters. — Humerus with trochiler well developed, though not 
as large as trochin, usually articulating witli scapula by a surface 
about one-third as large as glenoid fos.sa (not articulating in Chi- 
lonycterina?), epitrochlea moderately developed, usually with distinct 
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spinous process, capitellum distinctly out of line with shaft; second 
manal digit with well-developed matacarpal and small, distinct 
phalanx; third finger with three completely bony phalanges; shoul- 
der girdle normal, the seventh cervical vertebra free from anterior 
dorsal; foot normal; fibula present, cartilaginous above, this carti- 
laginous portion usually beginning opposite a noticeable process on 
tibia considerably below proximal extremity; pelvis normal, except 
that elements of sacrum early disappear, the posterior half forming 
a narrow, transversely flattened urostyle, and ischia are closely 
approximated posteriorly, occasionally fusing with extremity of 
urostyle; skull without postorbital processes; premaxillaries com- 
plete, fused wuth each other and with maxillaries, their palatal bran- 
ches isolating two lateral palatal foramina; teeth highly diverse in 
structure, those of different groups representing stages of develop- 
ment from the normal insectivorous type to the j^ractical equivalent 
of the Pteropine form; tragus present, variously thickened and 
notched; a simple nose leaf generally present, through occasionally 
rudimentary or absent. 

Remarks. — The members of the family Phyllostomida? are recog- 
nizable by the presence of three completely bony phalanges in the 
third finger, the entire premaxillary, the slender, incomplete fibula, 
and the well-developed molar teeth. Though some of the genera lack 
cutaneous nasal outgrowths, those which have nose-leaves are the only 
American leaf -nosed bats, and these structures are never as highly 
developed as in some of the Old World fi^milies. This is the first 
familv in which the humerus has a definite double articulation with 

ft/ 

scapula. In most of the genera the trochiter is applied to the scapula 
by an articular surface nearly one-third as large as glenoid fossa. 
This surface is, however, much smaller in the only skeleton of Chro- 
topterus that I have seen (Cat. No. 113852, U.S.N.M.), while in the 
three genera of Chilonyterinae it is absent. The humerus in this sub- 
family is also peculiar in its narrow, somewhat oblique head, above 
the level of which the tubercles scarcely rise. In the other groups 
the head is nearly round, and is very distinctly exceeded in height 
by the tubercles. 

Ilutory, — Though originally associated with the Vespertilionidse, 
this family was recognized as a distinct group under the name 
Vampiridae by Bonaparte as early as 1838. As such it has been 
almost universally regarded by subsequent authors, whose ideas are 
sufficiently presented in the synonymy. 

Principal suhdivisions, — The members of the family show such 
marked diversity in structure, principally of the teeth, that it seems 
necessary to divide them into seven subfamilies. 
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EY TO THE SUBJAMILIBS OF PHYIiWSTOMlU.f:. 

■liltcr not iii-ticiilntiTii; w[tli sciipulti no-it lenf il seiit 



Troeliiter artieulntins w[t1i si'iipuln ; ihmi Ic if 
ach reduced. 
Upper luolam eanentlally norEnal, tbe ciisps nud coouulBSurE^ i 

HO reduced thnt the W pattern is not evident PhylloKtammir p 121. 
Uppei- molars iiiit iioruial, tlie cuspa and i mnjiiBure*" so reduced tbut 
the W pattern ia ahuent or not evident 

Upper molnrs witb a trace of tbe I'OnimiBBiii-ea and styles lower 
uiolnrs witb tbe iinlial five (.-uspe QliiSfophagitnc p 136. 

Upper molars wltbout commissures and styles loner molarsi with 
cuGp» wbeii present strictly lateral 
Crowns of Iwtli upper aud lower mol irs trenchant 
Hmiidetm 

Crowns of both upper and lower molars giooved or flattened. 

Crowus of molars with well developed cusps rlsiug from 

a fliittened crushing surfaee '^icnadei minir p 149. 

Crowiis of luolarfl with distinct longitudlual troove the 

cusps whea present strictly lateral 

Crowns of lower niolar'a witb distinct cusps on both 

margins of groove Sturmrinir p 147. 

Crowns of lower molars without distinct curiib oq botli 

niiirgiiiB of groove PhyUoiiyctvniw, p. 171. 

Siibt^mily OHII^ONYCTERIN^K. 

1838. ^octilirmina (part) Geay. Mag. Zooi. and Bot.. II, p. 498. Decemljer, 

1838. 
\SM, Biftchyura (part)" Waqheh, Bchreber's SSugtliiere. Supplementb., I, 

p. 445. 
1862-83. ilormopiila " Koch Ver. Naturk. In Nassau, Welsbaden, Heft 

XVII-XVIII, p, 358" (Palmer. Index (lenermn Manunalinm, p. 754, 

January 23, 1904). . • - 

18115. Mormopes Petebs, Moiiatsber. k. preuss. Akad. WlsHensch., Berlin, p. 

257. 
18(i0. Mormopslna Gbay, Ann. and Mag. Nat. Hist.. 3d ser.. XVII, p. 93, 

February, ISeti. 
1S66. PhyUoiliana Gray, Ann. and Mag. Nat Hist., 3d aer., XVII, p. 93, 

February, I860, 
1870. 1\i)ctU'iones (part) Fitbinoeb, Sitz.-ber. k. Akad. Wissensch,, Wien, 

Matb. Natnrwisseusch. ClasBe. LXI, Abth, I, p. 4r>8. 
1872. Marmopidtr Gill, .\rrangenient of the families of Mammals, p. 16. 
1875. iMhostomiiiir Dobson, Ano. aud Mag. Nat. Hist., 4th >-ev., XVI, p. 350. 

November, 18T5. 
1878. Lobo»lotniiiw Dobson. OataJ. Chiropt. Brit. Mus.. p. 447. 
1880. Moi-miiuhidir (aiiM Gill, Stuudard Natural History, V, p. 175. 
IS91. Chilnnycteriinie Fioweb, and Lydeekeb. Mammals living and extinct. 

p. 072. 
1892. Momwpitii Winqe, Jonlfundne og nuleveude Flagermus (Chiroptera) 

fra Lagoa Santa. Mlnas Geraes, BrnsUipn. p. 24. 
1892. Liihtmlamhlu II. Allen, Proc. U. S. National Museum, XV, p. 438, 

October 28. ia)2. 
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1901. Mormopinw Rehn, Proc. Acad. Nat. Sci. Philadelphia, p. 297, June 8, 

1901. 
1901. Chilonycterinw Miller and Rehn, Proc. Boston Soc. Nat. Hist., XXX, 

p. 275, December 27, 1901. 

Geographic distribution, — Tropical America, north to Cuba and 
and the southern border of the United States. 

Characters. — Teeth normal; humerus without secondary articula- 
tion with scapula, the tubercles short, rising scarcely above level of 
head, epitrochlea small, hardly more than base to large spinous 
process; muzzle without nose leaf; lower lip with plate-like out- 
growths. 

Principal subdivisions. — The members of the subfamily Chilonyc- 
terinse are divisible into three genera. 

KEY TO THE GENERA OF CHILONYCTERIN^. 

Braincase broader than long; the basioccipital region conspicuously ele- 
vated MormoopSy p. 121. 

Braincase longer than broad; the basioccipital region not conspicuously 

elevated. 

Wing membranes attached to sides of body ; back evidently furred 

ChilonycteriSf p. 119. 

Wing membranes attached to middle of back ; back apparently 

naked Pieronotus, p. 120. 

Genus CHILONYCTERIS Gray. 

1839, Chilonycteris Gray, Ann. Nat. Hist, IV, p. 4 {macleayii) . 

1840. Lobostoma Gundlach, Wiegmann's Archiv. fur Naturgeschichte, VI, 
Pt. 1, p. 357 (part). 

1843. Phyllodia Gray, Proc. Zool. Soc. London, p. 50 {parnellii). 
1878. ChlJonyctvris Dobson, Catal. Chiropt. Brit. Mus.. p. 447. 
1904. ChUoriyctcris Rehn, Proc. Acad. Nat. Sci. Philadelphia, p. 181, Feb- 
ruary, 1004, issued March 29, 1904. 

Type-species. — Chilonycteris macleayii Gray. 

Geographic distribution. — Warmer parts of America, north to Cuba 
and central Mexico. 

Number of forms. — According to the most recent writer on the 
genus, Mr. Rehn, there are eleven forms of the restricted genus Chi- 
lonycteris. 

Characters. — Dental formula: 

-2 3. 1. --3456 7 . 2j-^2 1-1 2-- 2 3 - 3^ , 

12-. 1.-2 345 6 7^2-2^^1 -p^^^^'3-3' ^^ 3 - 3~ * 

Upper incisors unequal, the inner at least twice as large as outer, 
its crown subquadrate or rhombic in section, the anterior face 
broader than high; cutting edge nearly straight or with distinct 
median notch. Outer incisor scarcely extending beyond alveolus 
of inner. The four teeth form a continuous row betweeix e-^w^vcsfc^^ 
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or there is a small diastema lM»t\veen canine and outer incisor. 
I^nver ineisoi's of alM)ii( the same relative sizes as upixsr, but outer 
somewhat less reduced. The crown of the inner tooth is longer 
than broad and noticeably constricted posteriorly, that of the outer 
subterete; cutting (ul^es trifid. The incisors form a continuous row 
between canines. FpiH»r canines strong, with concave inner surface 
and distinct anterior and j)Osterior cutting edpne and fairly well de- 
veloped cingulum, but no sc»condary cusps. Chet»k teeth strictly 
normal; 7/?^ and /// -, with well-developed hypocone; m' with five 
cusps and three distinct commissures, its crown surface more than half 
that of ;/i \ middle lower premolar (/>/// ..) much smaller than other 
two. Tjower molars with cusps normal in size and positipn. Skull 
with rostrum nearly as lon^r us bra incase, its sides slightly but 
distinctlv inflated from orbit to nares, its dorsal surface with shallow 
longitudinal groove. Anterior j)()rtion of rostrum broad (palate 
broader anteriorly than posteriorly) : nares subcircular, opening 
almost directly forward. Hraincase sub<rlolM)se, its length, breadth, 
and depth alK)ut ecpial. No distinct sa<rittal (Test or ridges for muscle 
attachment. Floor of bra incase sliirhtlv elevated above level of dor- 
sal wall of choana*. Audital bulhe small, cov(M'in<r not more than half 
of the large cochlea*. Wings from sides of iMxly, the back completely 
furred. Dermal outgrowtlis on chin not exc(»ssively developed. 

Sperie.s cjuintihcd, — 1 have examined all of the known f onus except 
C. persoudta AVagner. 

Genus PTERONOTUS Gray. 

18:^. Pfrronotus (Iray, Ma^'. Z<><»1. ninl l^ot., II. p. ."MM). 

187S. Chilonifcicris Donsox, Catal. Chiropt. Hril. Mus„ j). 447 (part). 

1S1K). PtrnmotuH Aixkn, \\w\\. Auht. Mus. Nat. Hist.. Ill, p. 178, December 
10. IStK) (somis). 

1001. IJermonotus Gii.l, Proc. Biol. Soc. Wasliinj^toii, XIV, p. 177, Septem- 
ber 25, v,m. 

11K)4. Drrnioiioius Rkhn, Troc. Acad. Nat. Sri. IMiila<l(']i)Iiia, p*. 250, March, 
1004. issued April 7, 1004. 

1005. Pteronolus Mii.lkk, Troc Hiol. Soc. Washinjjtoii, XVI 1 1, p. 223, Octo- 
ber 17, IJKX;. 

Type-species. — Pteron of us dn ri/! ( J ray. 

Oeof/raphir disfrfhufion, — ^fainland of troi)ical America north to 
southern Mexico; also the islands of Trinichul and Dominica, West 
Indies. 

Xumher of fonns, — Three: two in South America and the West 
Indies, the other in jVIexico. 

Chararters. — Like Cht1o)ii/<'ferlx. but with the wings attached 
along middle line of back. 
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Species examined, — Pteronotus davyi Gray and P. fulvus 
(Thomas). 

Remarks, — This genus is immediately recognizable among Amer- 
ican bats by the apparently bare back, the fur of the upper surface 
of the body being concealed by the wings. 

Genus MORMOOPS Leach. 

1821. Aello Leach, Trans. Linn. Soe. London, XIII, Pt. 1, p. 69 (cuvieri). 
1821. Mormoops I^each, Trans. Linn. Soc. London, XIII, Pt. 1, p. 76 

{blahiviUii). 
1829. Mormops Cuvier, Diet. Sci. Nat., LIX, p. 422. 
1878. Alormops Dobson, Catal. Chiropt. Brit. Mus., p. 454. 

1901. Mormoops Miller and Rehn, Proc. Boston Soc. Nat Hist, XXX, p. 
277, December 27, 1901. 

1902. Mormoops Rehn, Proc. Acad. Nat. Sci. Philadelphia, p. 160, March, 
1902, issued June 11, 1902. 

Type-species, — Mormoops hlainvillii Leach. 

Geographic distribution, — Warmer parts of America, north to 
Cuba and the southern border of the United States (Texps). 

Number of foimis, — Six forms of Mormoops are now recognized. 

Characters, — In general like Chilonycteris^ but skull so greatly 
shortened that both rostrum and braincase are broader than long; 
braincase greatly^ deepened, its floor so elevated that lower rim of 
foramen magnum is above lev^l of rostrum; teeth essentially as in 
Chilonycteris^ except that lower incisors are of about equal size and 
uniform structure, the inner tooth lacking all trace of backward 
extension of the crown; dermal outgrowths on chin very highly 
developed. 

Species examined, — All the known forms. 

18.'i8. Phyl1ostomina (part) Gray, Ma^. Zool. and Rot, TI, p. 486, De- 
cember, 18.38. 

1840. Phyllostomala (part) Wag nek, Schreber's SHuj2:tbiere, Supplementb., 
I, p. 384. 

1842. Phyllostomweir (part) Lesson, Nouveau Tableau du Rofirno Animal, 
Mammi feres, p. 30. 

185.5. Glossophaghia (part) CiERVais, Expod. du Comte de Castelnau. Zool., 
Mamm., p. 40. 

18.55. Yampyrina (part) Oervais, Exped. du Comte de Castelnau, Zool., 
Mamm., p. 44. 

180.5. Tampyri (part) Peters, Monatsber. k. preuss. Akad. Wissensch., 
Berlin, p. 2,56. 

1800. LoncJioronina Gray, Proc. Zool. Soc. London, p. 113. 

180(>. MacrophyUina Gray, Proc. Zool. Soc. London, p. 113. 

1800. Vampyrma Gray, Proc. Zool. Soc. London, j). 113. 

1800. Phyllostomina Gray. Proc. Zool. Soc. London, p. 114. 



122 BULLETIN 57, UNITED STATES NATIONAL MUSEUM. 

1866. Trachjfopina Gray, Proc. Zoi)l. S(k». Ix)ndon, p. 114. 

1866. BraehyphyUina Gray, Proo. Zool. So<*. London, p. 115. 

1872. Vampyrimr Giu., Arrangement of the families of Mammals, p. 17. 

1875. Vampyri Dobson, Ann. and Mag. Nat. Hist., 4tli ser., XVI, p. 350, 

November, 1875. 
1878. Vampyri Dobson, Catal. Tliiropt. Brit Miis., p. 458. 
188*1. PhyUostomina- Gill, Standard Natural History. V, p. 173. 

1891. PhyUoHiomatUuv Fix)\ver and Lydekkeb, Mammals living and ex- 
tinct, p. 672 (Vampyrine <livision). 

1892. PhyUostomata Wingk, Jordfiindne og nulevende Flagernms (Chirop- 
tera) fra Lagoa Santa, Minas Geraes, Brasilien. p. 24. 

Geographic distrihytion , — Warmer parts of America, north to the 

Bahamas and southern California. 

Characters. — Teeth esscMitially normal, though in some genera there 

occurs a reduced condition of the mesostvle and commissures of ni ^ 
and m ^, and of the paraconid and metaconid of m ^ and m » ; humerus 
with definite secondary articulation with scapula, epitrochlea large, 
with slightly developed spinous process; muzzle with noseleaf ; lower 
lip without plate-like outgrowths. 

Principal suhdirisionH, — This subfamily, containing all the leaf- 
nosed American bats with normal teeth, has fourteen well defined 
genera. 

KEY TO THE GENERA OF PHYLLOSTOMIN^E. 

Lower incisors 1-1. 

Lower premolars 3-3 Tonatia, p. 128. 

Lower premolars 2-2. 

Audital bulla* very large, their height on inner side greater than 

width of basioccipital Anthorhina, p. 129. 

Audital buihe not enlarged. 

Crown of outer upi)er incisor as wide as that of inner ; audital 

bullae well developed Mimon, p. 129. 

Crown of outer upper incisor nuich narrower than that of in- 
ner, audital bulla* very narrow Chrotopterua, p. 133. 

Lower incisors 2-2. 

Lower premolars 2-2 PhyUostortius, p. 130. 

Lower premolars 3-3. 

Rostrum as long as braincase; molars wider than palate; the 

W-pattern much distorted Vampyrus, p. 134. 

Rostrum shorter than braincase; molars narrower than palate; 
W-pattern essentially normal. 
Middle lower premolar about as large as third. 

Audital bulljp large, their greatest diameter much more 

than distance between them Otoplents, p. 126. 

Audital bulhe small, their greatest diameter scarcely equal 
to distance between them. 

Inner upper incisor chisel-shaped, the front face of 
the two teeth together scarcely convex ; second up- 
per premolar without distinct style and with main 
cusp in front of middle of crown, its apex curved 
bacliward Glyphonycteris, p. 125. 
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Inner upper incisor not chisel-shaped, the front face of 

the two teeth together strongly convex or biconvex ; 

second upper premolar with distinct style and with 

the main cusp at middle of crown, its apex straight. 

Crown of inner upper incisor longer than wide; 

lower incisor row concave posteriorly. 

MicronycteriSy p. 123. 
Crown of upper incisor wider than long; lower 
incisor row convex posteriorly. 

Xenoctenes, p. 124. 
Middle lower premolar much smaller than third. 

First lower premolar in contact or nearly so with third, the 
second displaced inward from the tooth row. 

Length of rostrum much less than breadth of brain- 
case DoHchophyllum, p, 127. 

Length of rostrum about equal to breadth of brain- 
case Trachops, p. 132. 

First lower premolar distant from third, the second in 
tooth row. 

Dorsal profile of rostrum strongly convex ; a deep 

depression between orbits Lonchorhina, p. 127. 

Dorsal profile of rostrum not convex ; no depression 
between orbits Phylloderma, p. 131. 

Genus MICRONYCTERIS Gray. 

185G. Schizosfoma Gervais, Exped. du Comte de Castelnau, Zool. Mamm., 
p. 49. Not of Bronn, 1835. 

18G2. Schizastoma Gray, Catal. Bones Mamm. Brit. Mus., p. 38. 

186G. Micronycteris Gray, Proc. Zool. Soc, London, p. 113. 

1872. Vampyrella Reinhardt, Vidensk. Meddelelser, Naturhist. Forening 

Kjobenhavn, IV, p. iii. Not of Cienkowsky, 18(55. 
1878. Schizostoma Dobson, Catal. Chiropt. Brit. Mus., p. 470. 
1891. Microi}ycieris Lydekker in Flower and Lydekker, Mammals, living 

and extinct, p. 073. 
1900. Micronycteris Andersen, Ann. and Mag. Nat. Ilist, 7th ser., XVIII, 

p. 50, July, 1900. 

Type-species, — Micronycteris megalotis Gray. 

Geographic distribution. — Warmer parts of the American main- 
land north to central Mexico. 

Number of forms, — Four forms of Micronycteris are now recog- 
nized : M, megalotis Gray, M, m. mexicanus Miller, M, microtis Miller, 
and M, minuta Gervais. 

Characters, — Dental formula (Plates III-IV, fig. 1) : 

- 2 3. 1. --3456 7 . 2j- 2 1 -^1 2^ ^z3^oa 

1 2 -. 1. - 2 3 4 5 6 7 2 - 2' ^ i-^P^^^ 3 _ 3^ ^^^ 3 _ 3~^^- 

Upper incisors very unequal, completely filling space between ca- 
nines. The inner tooth is large, the crown at least twice as high as 
wide, slightly projecting and somewhat oblique, so that the middle 
pair of teeth are strongly in contact distally, though the root?, '^j:^ 
rather wide apart; cutting edge family dvvi^eSLXyj w<A.Otv wfe'^ct ^x^^j^t 



» 
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side into two very unequal loU*>: anterior fatv <-onvex. posterior con- 
cave: cin^iluni distinct. Outer in<'iM»r s<*anvly extending beyond 
cin^iduni of inner, its <*rown flat, with slight cu>p on inner side and 
roundish in outline. I^)wer in<-isors small, simple, forming a continu- 
ous, slightly convex row l>etwwn canines, the crowns subquadrate in 
outline, when viewed from al>ove, the cutting edges faintly bifid and 
the anterior face of each t(H)th <listinctlv i-oncave. Inner tooth of 
each pair >lightly larger than outer. Canines strong, simple, with 
well-develope<l cingida. hut no supplemental cusj)s, the anterior face 
of the shaft suicKithly rounded. Anterior upjjer premolar {pm*) 
large, its an*a when viewed from the side alnnit (H|ual to that of pos- 
terior t<K>th ipm *). crown strongly trenchant. Posterior upi^er pre- 
molar (//fn *). with main cusp straight, situated at or near middle of 
crown; style well develo|K»<l. hut inner <Misp obsolete, and longitudi- 
nal groove s<;arcely indicated. First lower pi*emolar (pm o) of much 
the same form, though smaller. Second lower premolar nearlj' as 
large or slightly smaller than first or third, jxTfectly in the toothrow. 
Other t(H*th showing no speci^il jHvuliarities. Molai^s normal, though 
the paracolic and metacone of /// ^ and /// - are situated farther out- 
ward than usual, causing a flight flatness in the W pattern; hypocone 
low but distinct. Third upper molar with les^ than half the crown 
area of 7n -, its four cusps distinct, l)ut the two commissures deeply 
emarginated. Lower molars, with the cusps, normal in position, and all 
well developed except the ento(!(>nid of /// .;, which is so reiluced as to 
Im* practically absent. Paraconid smaller than hypoconid, especially 
in 7/1 ,, where it is also less distinct from protoconid than in m 2 and 
7/A ;,. Skull slender and light, the rostrum narrow and taj^ering, more 
than lialf as long as bra incase, its uj)per surface* evenly convex later- 
ally. Braincase rather large, its surface with no ccmspicuous ridges. 
Anteriorly the foreliead rises rather abruj)tly, and posteriorly the 
metencephalon is marked off by a distinct constriction. Audital 
bulla* small and well developed, covering about half of cochlea?. Ears 
variable in size, usually large, joined across forehead. Xoseleaf well 
developed. Tail short but distinct, extending about to middle of very 
wide interfemoral membrane. 

Species examheil, — I have examined all of the known forms. 

Rem.(irl'>i, — The species of Mlcroiiycfrrix are all rather small, deli- 
cately fornuHl bats, having the forearm from o2 to 88 mm. in length. 
The tootli formula, short rostrum, well-develo])ed middle lower pre- 
molar, and small audital bulhe distinguish the genus from all of the 
others excei)t the closely related GhiphoinjctcnH and Xenoctenes. 

Genus XENOCTENES, New. 

Tyjye-speclen, — Sch'tzoHtom a hirnvtum Peters. 

(jeoiivaph Jr dlstrih nflon. — (\ )st a R ica . 

jYf/mher of fonnn, — The tv])e is the only species known. 
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Characters, — Externally similar to Micronycteris^ but with con- 
necting band of ears very low. Skull and teeth as in Micronycteris^ 
except that the incisors both above and below are notably peculiar. 
Inner upper incisor subtereti-conical, the crown slightly wider than 
long at base, the shaft convex in front, concave behind, tapering to a 
simple, moderately acute point. The two teeth are set very obliquely, 
their bases wide apart, their shafts in contact just below tip. Cingu- 
lum very slightly developed, so that distinction between crown 
and root is made less evident than in Micronycteris. Outer incisor 
small, much as in Micronycteris^ hut somewhat overlapping base of 
inner tooth. Lower incisors much crowded between canines, the pos- 
terior outline of the row convex, the anterior margin slightly con- 
cave. The outer tooth is tightly wedged into angle between inner 
and canine, which are strongly in contact; crowns of both teeth, but 
especially of inner, much wider than long. Otherwise they resemble 
the lower incisors of Micronycteris. 

Species examined, — Xenoctenes hirsutus (Peters). 

Remarks, — While the upper incisors in this genus are less modified 
than those of Micronycteris. the lower incisors are distinctly more 
specialized in form. 

Genus GLYPHONYCTERIS Thomas. 

1896. Gly phony etc Hh Thomas, Ann. and Mag. Nat. Hist., 6th ser., XVI 1 1, p. 

301, October, 1896. 
1906. Qlyphouyctwis Andersen, Ann. and Mag. Nat. Hist, 7th ser., XVIII, 

p. 58, July, 1906. 

Type-species, — (Uy phony cteris sylvestris Thomas. 

Geographic distrihution, — Costa Rica, Peru, Guiana, and Brazil. 

Number of forms, — Three species are known. 

Characters. — Like Micronycteris^ but ears separate ; skull with ant- 
orbital region distinctly inflated, and basisphenoid pits deep and 
distinct, with sharp median dividing ridge; middle upper incisor 
with anterior face fiat; upper premolars with main cusp situated 
distinctly in front of middle of crown, the point slender and slightly 
recurved, neither tooth with evident indication of rudimentary 
styles; the two teeth not differing conspicuously from each other in 
form, the inner border with well developed secondary cusp separated 
from main cusp by deep longitudinal groove; concave areas of 
molars larger proportionally to the cusps than in Micronycteris; 
lower incisors trifid, the division indicated nearly to base of crown 
by grooves along anterior face. 

Species examined. — Gly phony cteris sylvestris Thomas, G, hehni 
Peters, and G, hrachyotis Dobson. 

Remarks, — This genus, though closely related to Micronycteris and 
Xenoctenes^ is sufficiently characterized by the form of the upper pre- 
molars and the inflated antorbital poition oi Vltvfc '^xiS^. 
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Genus OTOPTERUS Lydekker. 

184:^. Mavrntm (iBay, I'rof. Z(H)1. Sor., London, p. 21. Not Macrotis Reid, 

1837. 
1878. Macrotus Dobson, Catal. Chiropt. Brit. Mus., p. 403. 
1801. Otoptcrus Lydekkeb, in Flowor and Lydekker, Mammals, living and 

extinct, p. (J73. 
1904. Macrotuft II. Allen, Monoj;r. Hats N. Anier., 1893, p. 33, March 14, 

1894. 
1904. Macrotufi Milleb, Proe. V. S. National Museum, XXVII, p. 345, 

January 23, 1904. 
lfK)4. Macrotus Uehn, l»roc. Acad. Nat. Sci. Philadelphia, p. 427, April, 

1904, issued June 29, 1904. 

Type-species. — Macrotus waterhousii Gray. 

Geographic distribution. — Wanner parts of middle America from 
Guatemala to southern California and Arizona, also the Greater 
Antilles and the Bahama Islands. 

Numher of forms, — Eight forms are recognized by Rehn, the most 
recent writer on the genus. 

Characters. — Dental formula and structure of teeth, essentially as 
in Micronycteris^ but first and second upper molars without hypo- 
cones, and entoconid of first and seccmd lower molars not as well 
developed ; paraconid of m ^ about as in Micronycteris or slightly 
more reduced. Skull like that of Micronycteris except that the 
brain case rises less abruptly in front, forming only a very slight 
angle with rostrum, the rostrum is distinctly flattened above, and the 
audital bulla* are c(mspicuously enlarged, covering almost the entire 
cochlea?, their greatest diameter distinctly greater than the width of 
the space between them; basisphenoid pits even less distinct than in 
Micronycteris. Externally distinguishable from Micronycteris by 
the even larger ears and by the much longer tail, the extremity of 
which projects beyond the hinder edge of the broad interfemoral 
membrane. 

Species examined. — With the exception of Otopteriis pygm,asu8 I 
have examined all the known forms of this genus. 

Remarks. — Although there seems to be no good reason for reject- 
ing the name Macrotus of Gray on account of the previous use of 
the same word by Leach as a nomcn niidiim applied to the long-eared 
bat of Europe, or on account of Dejean's Macrotis^ 1833, the case is 
diflFerent as regards Reid's Macrotis of 1837. This name is properly 
defined and is clearly of the same etymology as Gray's Macrotus. 
1 therefore prefer to adopt Otopterus. 
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Genus LONCHORHINA Tomes. 

1863. Lonchorhina Tomes, Proc. Zool. Soc. London, p. 81. 
1878. Lonchorhina Dobson, Catal. Chiropt. Brit. Mus., p. 461. 

Type-species, — Lonchorhina aurita Tomes. 

Geographic distribution, — West Indies (Trinidad and the Baha- 
mas) and Venezuela. 

Number of forms, — The type-species is at present unique. 
Characters, — Dental formula : 

-23.1.--34567 .2-2 1-1 2-2 _ 3-3 «. 



12-. 1.-234567 2 - 2' 1 - 1'^ 3-3' 3-3 

Teeth essentially as in Micronycteris except that crowns of lower 
incisors are wider (width about equal to height), the outer upper 
incisor has a distinctly hooked point close to inner tooth and a flattish 
heel extending outward and backward, the second lower premolar 
{pm ^) is smaller than either of the others, and the anterior upper 
premolar is scarcely larger than outer incisor. Skull showing a 
curious resemblance to that of Chilonycteris; a distinct concavity at 
base of rostrum between orbits ; dorsal profile of nasals strongly con- 
vex, the anterior extremity of the bones projecting over the nares as 
a conspicuous, slightly downward-curved point; middle of braincase 
low, not rising conspicuously above occiput as in Micronycteris; basi- 
sphenoid pits very large and distinct, so carried forward that the an- 
terior edge slightly overhangs; audital bullae small, as in Micronyc- 
teris, Ears large, separate. Noseleaf very large, the horizontal 
portion with thickened ridge in front of nasal openings. Tail much 
longer than femur, produced to edge of wide interfemoral membrane. 

Species examined, — Lonchorhina aurita Tomes. 

Remarks, — This strikingly characterized genus appears to be not 
distantly related to Micronycteris and Otopterus^ with which it agrees 
fairly well in the structure of the teeth and, except for the peculiar 
rostrum, in the form of the skull. The resemblance to Chilonycteris 
pointed out by Dobson appears to be wholly superficial. 

Genus DOLICHOPHYLLUM Lydekker. 

1838. Macrophyllum Gray, Mag. Zool. and Bot, II, p. 489. Not Macrophylla 

Hope, 1837. 
1878. Macrophyllum Dobson, Catal. Chiropt. Brit. Mus., p. 468. 
1891. Dolichophyllum Lydekkeb, in Flower and Lydekker, Mammals, living 

and extinct, p. 673. 

Type-species, — Phyllostoma macrophyllum Wied. 

Geographic distribution, — Brazil. 

Number of forms. — Only the type species is thus far known. 



128 BULLETIN 57, UNITED STATES NATIONAL MUSEUM. 

ChanirU'rs, — In goiu»ral not unlike Mirrouyvteris^ but ears separate 
and tail longer than frniur, continued to outer edge of broad inter- 
femoral inenil)ran<». Skull witli short rostrum, its length less than 
breadth of l)raineasi»: nares ennirginate laterally and above, leaving 
u noti(x»able llattish area over rcK>ts of incisors: basioccipital pits 
ol>solete; audital bulla* small, not covering half of cochleae. Teeth 
essentially like those of J//V'/v>// //r^rm, excc»pt that middle lower pre- 
molar (pm .,) is minute and so crowded inward that first and third 
are almost in contact, first upiK*r premolar (prn^) is not much larger 
than outer incisor, middle upper incisors project more conspicuously, 
and lower incisors have the crowns relativelv wider. 

ISpecieH ttcantincd, — Dollchnpliyllutu iiiarrophylluni (Wied). 

Genus TONATIA Gray. 

1827. Tountia <;ray, (;ri«iftli*s (^uvior. Aniiiuil Kiugdom, V, p. 71 {Vam- 

pyrufi biflrnn Spix). 
ISIiO. LophoHtoma D'ORiiKiNV, Voyage dans rAmCTique in^rid., pi. VI («y^ 

rico1fi=amhl!jotiM ac<'ordin>? to Dobsoii). 
1878. LophoHtoma Doiison. Catal. Chiropt. Brit. Mus., p. 473. 
1801. Lophoatoma Flower and Lydekker, Mammals living and extinct, 

p. 073. 
1808. Tonatia 1»alml-r, Proc. Biol. Sot*. Washington, XII, p. 110, April 30, 

1898. 

Type-speciefi, — Vantpyrus hideths Spix. 

GeoijrapMc dhtrilmtion, — Tropical America, from Brazil to 
Panama. 

Nn7nher of fornix, — Four forms of Tonatia are now recognized. 
ChavactcvH, — Dental fornnila : 

-2 3. 1. --845G7 . 2-2 1-1 2-2 3-3 

i--. 1. -2345 G 7 ' 1-1' ^ 1-1' P^^' 3-3' ^ 3-3""^ * 

Teeth throughout more robust than those of Micronycteris^ though 
not essentially different in structure. Inner upj^er incisors with 
lower, longer, more obliquely set crowns than those of Micronycteria^ 
the posterior face more strongly concave and outer posterior border 
in contact with canine. Outer incisor ci'owded forward, completely 
filling angle between canine and inner incisor, its anterior surface 
nearly half as extensive as that of inner tooth. Lower incisor dis- 
tinctly higher than wide, the anterior surface slightly concave, but 
cutting edge not distinctly emarginate. Canines showing no pecu- 
liarities except that the lower are in contact posteriorly. Cheek 
teeth essentially like those of Micronycterls except that anterior upper 
premolai* is much broader than long and middle lower premolar is 
minute and (juite functionless, crow^ded between the anterior and 
posterior teeth and not rising to level of cutting surface. First and 
second upper molars with small but distinct hypocone. Skull like 
^iai; of Mlcronyctcris^ but not as lightly built. Zygoma with abrupt 
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expansion near anterior base. Basisphenoid pits absent. Audital 
bulla? small, covering less than half surface of cocheleae. Sagittal 
crest well developed, not divided anteriorly^ but continued forward 
as a line traceable to posterior extremity of nasals. Noseleaf well 
developed. Ears large, separate or joined across forehead. Tail 
shorter than femur, extending about to middle of broad interfemoral 
membrane. 

Species examined. — Tonatia hidens (Spix) and T. venezuelm (Rob- 
inson and Lyon). 

Genus MIMON Gray. 

1847. Mimon Gray, Proc. Zool. Soc. London, p. 14. 
1878. Mimon Dobson, Catal. Chiropt. Brit. Mus-, p. 491. 

Type-species. — Pliyllostoma hennettii Gray. 

Geographic distribution. — Tropical America, north to southern 
Mexico. 

Number of forms. — Only the type species is at present recognized. 
Characters. — Dental formula : 

-2 3. 1. --34567.2-2 1-1 2-2 3 - 3__on 

1__. l._2-45 6 7 ' T^V ^ l^V ^^^ 2^2' ^ 3"=^"^^- 

Teeth like those of Tonatia except that the inner upper incisors are 
scarcely oblique and are separated from canines by distinct space 
occupied by well-developed outer incisor, lower canines are not in 
contact, and the rudimentary middle lower premolar has disappeared. 
Lower molars with paraconid slightly more distinct than in Micro- 
nycteris. First upper premolar {pm^) much larger than outer 
incisor. Lower incisor higher than wide. Skull slender, but with 
rather broadly arched rostrum noticeably different from the almost 
half -terete form of the same region in Tonatia^ Otopterus^ and Micro- 
nycteris. Zygoma without expansion either in front or behind. 
Basisphenoid pits broad and shallow, separated by a prominent 
median ridge. Audital bulla) small, covering about one-half surface 
of cochlea), but unusually narrow, with almost a ridge along ventral 
edge; height of bulla on inner side barely equal to width of basi- 
occipital. Ears large, separate. Tail about as long as femur, ter- 
minating near middle of broad interfemoral membrane. 

Species examined. — Mimo7i benTiettii (Gray). 

Genus ANTHORHINA Lydekker. 

1855. Tylostoma Gervais, ExpC^d. du Comte de Castelimu, Aiiier. Sud., Zool. 

Mamm., p. 49. Not of Sharpe, 1849. 
1878. Tylostoma Dobson, Catal. Chiropt. Brit. Mus., p. 488. 
3891. A7ithorhhi(t Lydekker in Flower and Lydekker, Mammals living and 

extinct, p. 074. 

Type-species. — Phyllostoma crenulatum Geoffroy. 
Geographic distribution. — Tropical South America, 

25733— No. 57—07 M ^9 ' - 
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Nu7?iber of forms. — Thi*ee si)ecios of Anthorhina are now known. 

Characters, — Teeth essentially as in Mimon^ the dental formula the 
same, and the inner up[)er incisor similarly vertical; anterior upper 
premolar {pin^) scarcely larger than outer incisor; lower incisor 
with crown about as wide as high, and cutting edge faintly trifid; 
lower molars like those of Micronycteris. Skull not strikingly differ- 
ent from that of Mhnon^ but rostrum with indication of median 
groove, basisphenoid pits deep and distinct, and audital bullae large, 
each covering more than half of cochlea, their height on inner side 
much greater than width of basioccipital. Eai-s large, separate. 
Tail about as long as fenuir, terminating at middle of very broad 
interfemoral membrane. 

Species ejcaininecL — Anthorliina cremdata (Geotfroy),and-d../m?afa 
(Thomas). 

Genus PHYLLOSTOMUS Lac^p^de. 

1799. Phyllostomus LACfiriiDE, Tabl. des Div., Sousdiv.. Ordres et Genres des 
Mammif., p. IG (hasfatufi), 

1800. Phyllostoma Cuvier, I..o(;ons d'Anat. Coinp., Tabl. I (described in 
Tabl. ElOrn. delist. Nat. p. 105, 1798). 

18()G. Ah'ctops Gray, Prw. Zool. Soc. London, p. 114 (ater=clongatum), 
1878. Phyllostoma Dobson, Catal. Chiropt. Brit. Mus., p. 484. 
1901. PhyUostomuH Miller and Rehn, l*roc. Boston Soc. Nat. Hist, XXX, 
p. 282, December 27, 1901. 

Type-species. — VespertiUo hastatus Pallas. 

Geographic distribiition, — Tropical America, north to Honduras. 
Number of forms. — Eight forms of Phyllostomus are now known. 
Charaeters. — Dental formula : 

-2 3. 1. --34 5 67 .2-2 1-1 2-2 3-3 

12-. i: - 2 - 4 5"(> 7 '^' 2-2' '' \-vP^'^ 2-2' ^^ 3-3"'^^- 

In form the teeth for the most part resemble those of Micronycteris^ 
there being no essential diflFerences in the molars, canines, and upper 
incisors of the two genera. Hvpocone distinct though low in m ^, 
obsolete in in -. Paraconids as in Micronycteris. Premolars with 
thick, rather short shafts, and slightly developed cingula. Middle 
upper incisor simple, somewhat projecting, the front surface nearly 
as long as high, the posterior surface slightly concave; lateral in- 
cisor short and blunt, scarcely rising to level of indistinct cingulum 
of canine and middle incisor. Upper canine with a broad flattish 
groove on anterior face of shaft and a less developed one on antero- 
outer face. Lower incisors forming a continuous, nearly straight row 
between cingula of canines, the outer tooth slightly smaller than 
inner; upper surface of crown slightly longer than height of ante- 
rior surface; cutting edge faintly trifid, the middle lobe smallest. 
Skull heavy and robust, with broad, rather low and flattish rostrum, 
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high sagittal crest and broadly expanded, shelf-like paroccipital 
processes. Zygomata heavy, a little expanded both anteriorly and 
jDOsteriorly. Basisphenoid pits evident, though rather shallow. Floor 
of braincase forming an evident angle with roof of posterior nares. 
Audital bullae small and flat, covering about one-half surface of 
cochleae; the height considerably less than width. Ears moderately 
large, widely separate. Noseleaf well developed, though simple. 
Tail less than half as long as femur, projecting from base of moder- 
ately wide interfemoral membrane. 

Species examined. — Phyllostomus discolor Wagner, P. hastatus 
(Pallas), P. latifolius Thomas, P, verrucosus Elliot. 

Remarks, — This genus is at once recognizable by the robust, heavy 
form of its members, most of which are of medium or large size, the 
simple, well-developed noseleaf, moderately small, separate ears, 
short tail, heavy skull, and the combination of two lower incisors 
with two lower premolars. 

Genus PHYLLODERMA Peters. 

1865. Phylloderma Peters, Monatsber. k. preuss. Akad. Wissensch., Berlin, 
p. 513 (subgenus of Phyllostomus), 

1866. Guandira Gray, Proc. Zool. Soc. London, p. 114. 

1878. Phylloderma Dobson, Catal. Chiropt. Brit. Mus., p. 482 (genus). 

Type-species, — Phylloderma stenops Peters. 
Geographic distribution, — Cayenne. 
Number of forms, — One, the type species. 
Characters, — Dental formula : 

-2 3. 1. --345 67 . 2-2 1-1 2-2 3^__ 

1 2 -. 1. - 2 3 4 5 6 7 * 2 - 2' ^ 1 _ p /^^^ 3 _ 3^ ^^ 3 _ ^-^' 

Teeth much as in Phyllostomus^ but diflFering in several details: 
Inner upper incisors bifid, the slender outer cusps longer than the 
inner; inner lower incisor nearly twice as wide as outer when viewed 
from the front, faintly bifid, the outer tooth not distinctly so (the 
same diflFerence in size is noticeable in crown view of these teeth, and 
both crowns are more drawn out antero-2:)osteriorly than in Phyl- 
lostomus) ; anterior face of upper canine without longitudinal groove ; 
crowns of mandibular premolars narrower and more trenchant than 
in Phyllostomus^ and a minute pm g wedged transversely between the 
two functional teeth ; mandibular molars narrower than in Phyllos- 
tomus^ with the W pattern somewhat flattened, though perfectly dis- 
tinct owing to the presence of all the normal elements of the teeth. 
Skull apparently much like that of Phyllostomus latifolius^ but nasals 
probably rising more abruptly behind nares, and rostrum probably 
deeper and shorter. Mandible deeper, and symphysis pienti longer 
and more oblique than in Phyllostomus latifolius. External charac- 
ters essentially as in Phyllostomus, 
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Species examined. — Phylloderma stenops Peters (type specimen of 
Guandira cayenensis Gray, of which the skull is badly damaged). 

Remarks, — Although showing throughout a general resemblance to 
Phyllostom^us this genus is readily distinguishable by the bifid middle 
upper incisors, the narrow lower fnolars, and the presence of the 
minute pm^ 3. 

Genus TRACHOPS Gray. 

1825. Istiophorus Gray, Zool. Jouni., II, p. 242, July, 1825 (part). Not of 

Lac^pMe, 1802. 
184(5. Histiophorus Agassiz, Nonieiiclator Zool., Index Univ., p. 183. 
1847. Trachopa Gray, l*roc\ Zool. Soc., London, p. 14. 
1865. Trachyops Peters, Monatsber. k. preuss. Akad. Wissensch., Berlin, p. 

512. 
1878. Trachyops Dobson, Catal. Chiropt. Brit. Mus., p. 481. 

Type-species, — Trachoys fulujinosus Gray ^Va?npyrus cirrhosus 
Spix. 

Geographic distribution, — Tropical America, north to southern 
Mexico. 

NuTYhber of forms, — The type species is the only form now recog- 
nized. 

Characters, — Dental formula : 

-2 3. 1. --34567.2-2 1-1 2-2 3 - 3__o. 

r2 -. 1. - 2 3 4 5 6 7 '2-2' "" 1-1 ^''' 3 - 3' ''' 3^""^' 

Maxillary teeth like those of Phyllostonius (anterior face of canine 
similarly grooved), but outer incisor very small, almost hidden 
between canine and inner incisor, cheek teeth relatively larger than 
in Phyllostomus^ the greatest .transverse diameter of m ^ nearly 
equal to width of palate « ; m^ and m - with large, well-defined 
hypocone and noticeably elongated postero-external segment. Ex- 
cept for the presence of a minute pin 3 smaller than the lower incisors 
and crowded completely from toothrow on inner side, so as to be 
invisible from without, the mandibular teeth differ from those of 
Phyllostomus in the noticeable compression or narrowing of the 
crowns of the molars, and the general elevation of all the cusps 
except the hypoconid of m ^ and ni ,^, which is somewhat more reduced 
than in the related genus. The entoconid of these two teeth is, how- 
ever, much more developed than it is in Phyllostomus, Skull more 
elongated and rounded than that of Phyllostomus; interorbital 
region smoothly rounded and somewhat depressed; posterior zygo- 
matic expansion angular-emarginate in front, the anterior expan- 
sion barely indicated; audital buUte covering about half surface of 
cochleae, their height fully equal to width. Externally similar to 

« In Phyllostomus hastatus it is about one-lialf, in P. discolor considerably 
Jess than half, and in P. latifolius and 7*. longlfolius slightly more than half. 
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Phylloatomus^ but ear longer than head, and front and sides of lips 
and chin thickly beset with small cylindrical warts, most numerous 
anteriorly. Tail much shorter than femur, appearing on upper sur- 
face of broad interfemoral membrane. 

Species examined, — Trachops cirrhosns (Spix). 

Remarks. — This genus is at once recognizable by the wart-stud- 
ded lips and the peculiar position of the small lower premolar. 

Genus CHROTOPTERUS Peters. 

1865. Chrotopterus Petkrs, Monatsber. k. preuss. Akad. Wissensch., BerUn, 

p. 505 (j?enus). 
1878. Chroioptenis Dobson, Catal. C'liiropt. Brit. Miis., p. 469 (subgenus of 

Vampyrus). 
1900. Chrotopterus Allen BuU. Anier. Mus. Nat. Hist., XIII, p. 91, May 12, 

1900 (genus). 

Type-species, — Varnpyrus auritus Peters. 

Geographic distribtdioiK — Tropical America, north to southern 
Mexico. 

Number of forms, — The type is the only species known. 
Characters, — Dental formula : 

-2 3. 1. --3 4 5_6jr . 2j-2 Ij-Jl 2^2 3 - 3_ 

1--. 1. -234567M-r ^i-i'^^3-3'^3-3~'^''- 

Maxillary teeth essentially like those of Phyllostomus^ except that 
the inner incisors are lower and less j)rojecting, the canine is less 
distinctly grooved on front surface, the anterior premolar {pm *) 
is small, crowded outward from the toothrow, and so low that its 
short cusp barely exceeds cingulum of canine; molars with main 
cusps large and well developed, but with protocone lower in pro- 
portion to other cusps, and with paracone and metacone nearer 
each other than in the normal arrangement, and mesostyle, together 
with its commissures, notably reduced, so that the W pattern is dis- 
torted by the lengthening of the posterior limb and the shortening of the 
two, median limbs. Mandibular incisors and canines as in Phyllosto- 
mAJLS,^ though the canines more closely ajDproach each other. Anterior 
premolar {pm o) with the cusp broad and low, more resembling an 
angular cutting edge than a true cusp; middle premolar {pm ^) mi- 
nute, crowded completely from toothrow on inner side as in Trachops^ 
so that pm ^ ?ind pm 4 are in contact. Lower molars with the cusps 
essentially unmodified, except that the hypoconid and entoconid 
are relatively lower than in Phyllostomus and the paraconid and 
metaconid of m ^ are nearer to the protoconid and less distinct from it. 
Skull essentially as in PhyUostomus^ but less angular; rostrum and 
interorbital region subcylindrical ; paroccipital expansion small but 
distinct; audital bulla small, covering less than half cochlea, its 
diameter nearly twice height at inner edge. Exterw^W^ okNax'jvs^jet- 
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ized by the verr large (hofigh ^mple aim ^parate ears (the middle 
of coach extends to nostiil when laid forward) : tail barely percep- 
tiMe in base of very wide iuterfenionil membrane; lips and chin 
nearly siDooth : fur unusuallr long and soft. 

Specie» ejr»rniiied. — Chrotopten* auritHS (Peters). 

Remarkit. — Though onirently r^arded as a siihgentis of Vampyruit, 
thiH group is siifficienlly well characterized to bv recognized as a dis- 
tinct getiiis. As pointed out by Dobson, it is in many respects inter- 
mediate between Vumjti/ruit and the more ordinary' meml)ers of the 
subfamily. Tlie structure of its teeth also places it in an tntennedi- 
ate [Kisilioii. though netirer the more normal genera than to Vam- 

Genus VAMPVRUS Leach. 
1H21. Tnnipvnw Leacr, Trans. Linn. Soc. Lnndon. Xlll. p. 7A 
1S7S. Vamparuii Dobso.x. Catal. Clilropt. Brit. Mus.. p. 4iia 

Type-Species. — Vespertilio upectriim T^tinna-iis. 

Geographic dixtrihution. — Tropical America north to southern 
. Mexico ; Greater Antilles. 

Numher of forms.—Otdy the type species is reco^ized. 

Cfiaraetern. — Dental formula (Plates I, II. fig. 3) : 

-2 3. 1. --345 6 7 . 3-2 1-1 2-2 3 - 3 _ 

1 2 -. 1. - 2 3 4 5 6 7 ' 2 - 2' ''l - 1' ^'" 3 - 3' '" 3 - 3" 

Middle upper incisors low and wide, their cutting edges strongly 
oblique, but entire, and almost in contact with canines laterally; 
outer incisors pushed slightly forward out of tooth row, barely rising 
to level of cingiilum of canine. Canines relatively larger than in 
any other genus of Phyllostoraida', flattened in front, the moder- 
ately developed cingiilum forming a low but distinct poster o-internal 
cusp. Anterior premolar (pm^) with crown longer than wide, the 
height of its somewhat trenchant cusp barely equal to length of 
crown. Posterior premolar (pm *) peculiar in the very slight indi- 
cation of the postero-extemal thickening. Upper molars with the 
same peculiarities as in Chrotopierus, but much exaggerated; dis- 
proportion between height of protocone and that of out«r cusps 
very great, owing less to suppression of forming than to unusual 
elongation of latter; paracone and metacone so high that the outer 
side of the teeth presents a conspicuous oblique surface, alxiut half 
of which IS limited above by the sharply trenchant edge of the 
fourth commissuie which has practically no posterior thickening 
to i-epptstnt metastvie Tlie three main cusps are so near together 
that the triangle indicated h\ their points is scarcely uioi-e than 
one-fourth the area of base of crown." Parastyle and mesostyle 
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greatly reduced, though present. W -pattern even more distorted 
than in Chrotopterus^ but still visible. Lower incisors very small, 
about equal in size, forming a concave row between canines and not 
rising to level of cingulum of the large teeth. Their crowns are 
very low, slightly wider than long, with an ill-defined cutting edge 
extending across middle. Lower canines very large, their bases 
nearly- in contact postero-internally, the posterior face of shaft and 
outer portion of base flattened and slightly hollowed along region of 
contact with upper canine; cingulum indistinct and without sec- 
ondary cusps. Lower premolars compressed, with rather dull cut- 
ting edges, the middle tooth {pm 3) fully in tooth row and about 
half size of anterior premolar, the posterior {pm ^) distinctly larger 
than pm o, the height of its cusps about equal to length of crown. 
Lower molars still more highly modified than those of Chrotopterus^ 
though in the same direction. In all three teeth the protoconid is 
very large, nearly twice as high as the hypoconid ; in m 1 the para- 
conid and metaconid are so reduced as to appear as mere appendages 
to the protoconid, the former scarcely breaking the contour of the 
anterior cutting edge of the main cusp, the latter slightly less indis- 
tinct. With the increased height of the tooth both of these rudi- 
mentary cusps have been carried much farther above the base of 
the tooth than the position they normally occupy. The entoconid, 
however, remains in its usual position, though its size is less than in 
Phyllostomiis. In m o the changes have not progressed so far, the 
paraconid and metaconid retaining their distinctness and normal 
positions with regard to the protoconid, though their size is reduced, 
and they are carried much above the level of the small entoconid. 
The posterior tooth is still less modified, though the same tendency 
is shown, and the entoconid is absent. Skull considerably elongated, 
the breadth of brain case less than one-third greatest length. Sagit- 
tal crest well developed, especially in occipital region. Paroccipi- 
tal expansions distinct, though not very large, strongly concave 
beneath. Rostrum subcylindrical. Zygoma slightly expanded an- 
teriorly and posteriorly. Audital bulla? very small, covering less 
than half cochlear surface, their height at inner edge less than 
diameter. Symphysis menti very long, the jaws strongly compressed 
above it. Externally much like Phyllostomus^ but with the chin 
smooth as in Chrotopterus^ the muzzle much elongated, and the tail 
absent; interfemoral membrane very wide; ear extending to ex- 
tremity of muzzle ; fur normal. 

Species examined, — Vampyrus spectrumj (Linnaeus). 

Remarks, — In the peculiar heightening and narrowing of the 
molars this genus shows the most aberrant type of tooth structure 
known in the subfamily. The tooth formula, however, has remained 
somewhat primitive in the presence of a large pm ^^ a characto.^ 
probably due to tlie elongated conditiow oi \\\^ \w^wvK^^^« 
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1838. PhyUostomina (part) Gray, Mag. Zool. and Bot.. II, p. 486, Decem- 
ber, 1836. 

1842. Phyllostomitwce (part) I-£SSon, Nouveau Tableau du ROgne Animal, 
Mammif^res, p. 30. 

1845. Olosaophagina " Bonaparte, Cat, Met. Mamm. Europe, p. 5." 

1855. Olossophagina (part) Gb»vais, ExpCnL du Comte de Castelnau, Zool., 
Mamm., p. 40. 

1865. Glossophagw (part) Peters, Monatsl)er, k. preuBS. Akad. Wissensch., 
Berlin, p. 257. 

1866. Olossophagina Gray, Proo. Zool. Soc. Ix)nd()n. p. 115. 

1872. Olossophagina^ Giu^ Arrangement of the t^imlliea of Mammals, p. 17. 
1875. Olossophagw (part) Dobson, Ann. and Mag. Nat. Hist. 4th ser., XVI, 

p. 350, November, 1875. 
1878. Olossophagw (part) Dobson, Catal. Chiropt. Brit. Mus., p. 407. 
1886. Olossophaginw (part) Gill, Standard Natural History, V, p. 17.3. 

1891. Phyllostomatina' (part; Glosaophagine division, part) Flower and 
Lydekker, Mammals, living and extinct, p. (>72. 

1892. Glossophagw (part) Winge, Jordfundne og nulevende Flagermus 
(Chiroptera) fra Lagoa Santa, Minas Geraes, Brasilien, p. 24. 

1898. Olossophaginw (part) II. Allen, Trans. Amer. Philos. Soc, n. s., XIX, 
p. 237. 

Geographic distribution. — ^Warmer parts of America, north on the 
mainland to southern Arizona and in the West Indies to Cuba. 

Characters. — Teeth slightly abnormal. Upper molars with the 
styles reduced in size and closely approximated to the paracone and 
metacone, this in connection with the obsolescence of the commissures 
nearly obliterating the W -pattern. Lower molars with the five typ- 
ical cusps present, but reduced in height, particularly the paraconid, 
the commissures very rudimentary. All of the cheek teeth elongated. 
Rostrum much produced. Tongue long and highly extensible, its 
surface armed with conspicuous bristle-like papillae. Noseleaf pres- 
ent, well developed, though never very large. 

Uistory. — First recognized as a distinct group by Bonaparte in 
1845, the Glossophagina) have continued to be so regarded by prac- 
tically all subsequent authors. Since the discovery of Phyllonycteris 
and Reithronycteris these genera have been placed with the Glosso- 
phaginse, but this association appears to be quite unnatural. Except 
that these are now removed, the subfamily, as here understood, has 
the same limits as with most recent writers. 

Remarks. — The members of the subfamily Glossophaginse are rec- 
ognizable by their elongated muzzle, highly extensible tongue, and 
slightly modified teeth. They are all small bats with well-devel- 
oped through simple nose leaves, and small, separate ears. 

Principal suhdivisiotis. — Nine genera of (Trlossophagince are now 
wn, based principally on diflFerences in the number of teeth. 
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KEY TO THE GENEBA OF GLOSSOPHAGINiE. 



Molars ?— ^. 
2-2 



Lower premolars 2-2 ^—Leptonycteris, p. 142. 

Lower premolars 3-3 Lichonycteris, p. 143. 

Molars ?-""-|. 
3-3 

Upper premolars 3-3. 

A very rudimetary tail concealed in base of interfemoral mem- 
brane; zygomatic arch slender, but definitely ossified; outer 
upper incisor subterote; anterior upper premolar nearly in con- 
tact with canine Lonchoglossa, p. 140. 

No external tail; zygomatic arch incomplete or partly ossified; 
outer upi)er incisor with section of crown conspicuously ellip- 
tical : anterior upper premolar separated from canine by space 

equal to length of its base Anoura, p. 139. 

Upper premolars 2-2. 

Lower incisors well developed in adult. 

Upper incisors showing no marked contrast in size; lower in- 
cisors with broad, flat crown ; zygomatic arch complete. 

Olossophaga, p. 137. 
Upper incisors showing marked contrasts in size; lower in- 
cisors with narrow trenchant crowns; zygomatic arch in- 
complete Lonchophylla, p. 139. 

Lower incisors minute or absent in adult. 

Zygomatic arch complete; lower incisors usually present in 

adult, but very minute Monophyllus, p. 139. 

Zygomatic arch not complete; lower incisors absent in adult. 
Pterygoids convex on inner side, the hamular processes 

not in contact with audital bullae Hylonycteris, p. 142. 

Pterygoids deeply concave on inner side, the hamular 
processes in contact with audital bulla*. 

Chodronycteris, p. 141. 

Genus GLOSSOPHAGA Geoffroy. 

1818. Glossophaga Geoffroy, Mem. Mus. d'llist. Nat. Paris, IV, p. 418 

(soriclna). 
1838. Phyllophora Gray, Mag. Zool. and Bot, II, p. 489 iamp1exicaudata= 

soriclna). Not of Thunberg, 1812. 
1847. Nicon Gray, Proc. Zool. Soc. London, p. 15 {caudifer=8oricina), 
1878. Glossophaga Dobson, Catal. Chiropt. Brit. Mus., p. 499. 
1898. Olossophaga II. Allen, Trans. Amer. Philos. Soc, n. s., XIX, p. 240. 

Type-species, — Vespertilio soricinus Pallas. 

Geographic distribution, — Warmer parts of America, north to, 
central Mexico, and in the West Indies to Jamaica. 

Number o'f forms. — Six species of Glossophaga are now recognized. 
Characters, — Dental formula (Plates III, IV, fig. 2) : 

- 2 3. 1. - - 3 4 5 6 7 . 2-2 1-1 2-2 3-3 

1 2 -. 1. -2 3 4 6 6 7 N - 2' 1 - 1' ^^ 3 - 3' ^^ 3 - 3~^^- 
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Upper incisfnv; well (levelo|)e(l, distinctly projecting forward and 
forming a contiauoiis row almost from canine to canine (the dia- 
stema less than width of outer incisor). Crown of inner tooth longer 
than high, the cutting edge straight, slightly oblique, the posterior 
surface flat and almost parallel with anterior surface. Outer tooth 
shorter, though with cutting edge in line with that of inner, its 
crown more ohlicjue, though of alK)ut the same area. Lower incisors 
well develo|)ed, completely or nearly filling space between canines, 
the crowns verv low and about as broad as lon<r, the outline roundish 
or sulx|uadrate, the upi)er surface with a faint median ridge. 
Canines stnmg, simple, with slightly (leveloi>ed cingula and no 
secondary cusps, the upper with distinct anterior and posterior cut- 
ting edge. Upper premolars with narrow trenchant crowns, longer 
than high, triangular in outline when viewed from the side, the 
main cusp slightly in front of the middle, the styles obsolete. First 
and second lower premolars similar, but with lower crowns; third 
with crown distinctly widened posteriorly. Fii-st and second upper 
molars with nearly half of the crown occupied by a conspicuous 
pit-like depression on the iimer side of which is the narrow but 
distinct protocone, and on the outer side the paracone, metacone, 
and mesostA^le. ParastA'le and metastA^le small, and commissures* 
low; this, together with the distinct pushing outward of the para- 
cone and metacone causing a noticeable flattening and widening of 
the W -pattern. Third upj>er molar with crown area more than 
half that of second, the median depression well developed, as are 
the protocone, paracone, and elongated, low parastyle; mesostyle 
and metacone somewhat reduced, and the three commissures distinct. 
Inner border of all three molars strongly convex. Lower molars with 
the usual five cusps present and distinct, the three teeth alike in form, 
but the last slightly smaller than either of the others. While the 
cusps are well developed the commissui-es are obsolete, giving the 
crowns a peculiar multituberculate appearance when viewed from 
above. Skull with braincase large and elongate, but low, rounded 
and smooth. Rostrum somewhat shorter than braincase, low and 
weak. A small but distinct lachrymal inflation. Basisphenoid pits 
distinct but shallow. Audital bullae small, covering less than half 
surface of cochlea?, their greatest diameter slightly more than width 
of basioccipital. Tail not as long as tibia, extending barely to middle 
of broad interfemoral membrane. 

Species examined, — GlosHophaga antiUarum (Rehn), G, elongata 
Miller, G. lovgiroHfris Miller, G, inxitica Merriam, G, soricina 
(Pallas), and G. truei IL Allen. 



THE FAMILIES AND GENERA OP BATS. 139 

Genus LONCHOPHYLLA Thomas. 

1903. Lonchophylla Thomas, Ann. and Mag. Nat. Hist, 7th ser., XII, p. 458, 
October, 1903. 

Type-species, — Lonchophylla mordax Thomas. 

Geographic distribution, — Brazil and Venezuela. 

Number of forms, — Two species of Lonchophylla are known. 

Characters, — Like Glossophaga^ but zygomatic arch incomplete; 
inner upper incisor higher than wide and more than double the bulk 
of outer tooth, which stands by itself near middle of space between 
large incisor and canine; lower incisors with narrow trifid cutting 
edges, the outer separated from canine by a space nearly equal to the 
length of its crown ; and last upper molar nearly as large as either of 
the others, its parastyle short. 

Species examined, — Lonchophylla mordax Thomas and L, thomasi 
J. A. Allen. 

Remarks, — This genus is well characterized by the incomplete 
zygomatic arch, and by the form of the incisors both above and below. 
Externally it resembles Glossophaga, 

Genus MONOPHYLLUS Leach. 

1821. MonophyllUA Leach, Trans. Linn. Soc. London, XIII, p. 75. 
1878. MonophylluH Dobson, Catal. Cliiropt. Brit. Mus., p. 503. 
1898. Monophyllus II. Aixen, Trans. Amer. Pliilos. Soc, n. s., XIX, p. 247. 
1900. Monophyllus Miller, Proc. Washington Acad. Sci., II, p. 31, March 
30, 1900. 

Type-species. — Monophyllus redmani Leach. 

Geographic distribution, — West Indies from Cuba to Barbados. 

Num^ber of forms. — Five species of Monophyllus are now known. 

Characters, — In general like Glossophaga:; zygomatic arch com- 
plete; tail about half as long as femur, projecting beyond edge of 
very narrow inter femoral membrane. Teeth essentially as in Glosso- 
phaga^ but upper incisors much smaller and of equal length, the outer 
sharp pointed, the inner with fiat cutting edge, neither of the incisors 
in contact with the other or with canine ; lower incisors very minute, 
with roundish flat crowns, the four teeth standing as two pairs, one 
pair on each side of a broad median space; upper and lower pre- 
molars with conspicuous styles; upper molars with inner margin 
obliquely truncate. 

Species examined, — I have examined all the known forms. 

Genus ANOURA Gray. 

1838. Anoura Gray, Mag. Zool. and Bot, II, p. 400 (geoffroyi). 

1844-46. Rhinchonycteris Tschudi, Fauna Peruana, p. 71 {peruana=geof- 

froyi), 
1846. Anura Agassiz, Nomencl. Zool., Index Univ., p. 27. 
1868. Olossonycteris Peters, Monatsl)er. k. preuss. Akad. Wlssensch., Berlin, 

p. 365 (lasiopyga). 
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1S78. (llosiumvPtDrU TioesaK. t'atiil. Chlropt. Brit- Miis., \i. 508. 
1893. Anura Thomah, Proe. Zool, Soo. Ijondou, p. ISa. 
IS1)8. .Iniiro H. Allen. Traos. Amer. Philos. Sop., n. s., SIX, [i. 25(!. 
1901. Anbura Milleb iinij Rehn, Prof. Boston Soc. Nat. Hist. XXX, i>, 286, 
December 27, 1901. 

Type-species. — Anoura geofroyi Gray. 

Geographic distribution. — Tropicnl AnnTii'ii, ufirth lo smitliprn 
Mexico. 

NitmheT of forms. — Only one species Ih currently recognized. 

Chnra/^terx. — Like Lotirhoglosfiti, but with no external tail; xygo- 
itiatic arch incomplete or imperfectly ossified; outer upjjer incisor 
noticeably elliptical in section, the outline of its anterior surface tri- 
angular; anterior upper premolar {pm ^) separated from caniiie by 
a space about equal to length of its base. 

Species examined. — Anoura geoffroyi Gray. 

Genus LONCHOGLOSSA Peters. 

1818. OlossopJiaga Geoffbov, M^m. Mub. d'Hist. Nat.. Paris. IV, p. 418 

<[iflrt). 
18«S. LonchoglQKHa Petebb, Monatsber. k. preiitw. Akad. WIsHetim-li, Rerllu, 

p. 364. 
1878. Lonfhoglasga Dobson, Catal. Chlropt. Brit. Mus., p. 5041. 
1898. Lonchoglogsa II. Allen, Trans. Aiuer. PhlloR. Si>c., n. n., XIX. p. 2.ti1. 

Type-species. — Gloasophaga caudifera Geoffroy. 
Geographie distribution. — ^Tropical South America. 
Nvmber of forms. — Two species are currently referred to this 
genus. - 

Characters. — -Dental fornnila ; 

- 2 3. 1. - a 3 4 5 6 T .2-2 1^1 3-3 3j-^3_ „ 
. 1. -234567*0-0'*^ i-i'i"" 3-3: '" 3-3~ ' 

Upper incisors minute, styliform, the inner smaller than the outer, 
the teeth of each pair close together, though not in contact, the inner 
teeth separated from each other and the outer separated from canines 
by spaces aliout equal to that occupied by the two incisors together. 
Anterior upper premolar {pm ') much smaller than the others, nearly 
in contact with canine, but separated from second premolar {pm ') by 
distinct space. Other teeth as in MonophyUus, except that inner bor- 
der of upper molars is narrow and convex. Skull essentially as in 
MojiophyJliis, but zygomata very slender, basiphe.noid pits obsolete, 
and hamular processes ligulate, curved outward and backward, and 
slightly twisted. Tail very rudimentary or absent, when present ex- 
tending to edge of narrow interfemoral membrane, but the vertebrae 
incompletely ossified, so that the tail might easily be overlooked. 

Secies extimhied — Loiichoi/lossn ciiiidifera (Geoffroy). 
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Remarks. — ^Though not very well characterized this genus is ilis- 
tinguidiable from Anoura by the rudimentary though evident tail, 
the nemrly terete outer upper incisors, and the position of the anterior 
upper premolars {pm *) close to base of canine. The zygonuitie 
arch though very slender is apparently always present and com- 
pletely ossified. 

The status of Lonchoglossa xciedi as a member of this genus sinnns 
open to much doubt. I have seen no authentic specimens, but the 
characters given by Peters and Dobson make it appear moi^e prob- 
ably an Anura^ if, indeed, it is specifically separable from ^1. 
geojfroyL 

Genus CHCERONYCTERIS Tschudi. 

1844. Chceronycteris Tschudi, Weigmann's Archiv. fUr NutiirKt»8c*hlflite, 

1844, I, p. 247. (Nomen nudum.) 
1844-46. Chceronycteris Tschudi, Fauua Peruana. Mamin., p. 70 (siibKoiiUH 

of Olossophaga) , 
1868. Choeronycteris Peters, Mouatsber. k. preuss. Akad. Wissousrh., Horllu, 

p. 366 (genus). 
1878. Chceronycteris Dobson, Catal. CMiiropt. Hrlt. Mus., p. 501). 
1898. Choernycteris (sic) II. Allen, Trans. Auier. Philos. Soc, n. s., XIX, p. 

252. 

Type-species. — ChceroiiycterU inexlcana Tschudi. 
Geographic distribution. — Wanner i)arts of America north to 
southern Arizona. 

Number of formes, — Four species are now recognized. 
Characters. — Dental formula : 

-23. 1. --3456T .2-2 1-JL 2-2 3-3_ 
.1.-234 5'6 7 * - 0' ^' 1 - 1' ^^^^ 3-3' '^^^ 3 - 3"'^^* 

Upper incisors minute, in pairs, the teeth of each pair in ('(mtact 
with each other but sei)arated from canine by distinct sj)a(;e an(l in 
middle by an interval nearly twice as great. Crowns of incisors 
much longer than high and nearly as wide as long, that of the inner 
tooth fiat and horizontal, that of the outer obli(juc and with a h)w, 
blunt cusp on inner side. Canines and premolars with no spec^ial 
peculiarities, the latter long and narrow, with high main (uisp and 
well-developed styles. Upper molars distinctly spaced, with para- 
style and metastyle absent, and mesostyle greatly reduced, though 
indicated in all three teeth, the W pattern therefore barely suggested. 
The three molars are almost exactly alike in form, but the third is 
slightly smaller than either of the others. Lower molars with all 
the cusps present, but, with exception of protoconid, much n»duced, 
the three teeth essentially alike.^ Skull with rostrum very greatly 
elongated in some species, in others not unusually so for memVxjrs of 
the subfamily. Zygomata incomplete. Pterygoids strongly con- 
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cave on inner side, the hamiilars in contact with audital buUse. Tail 
well developed, al>oiit half as long as femur, extending less than half 
way to edge of very wide interfemoral membrane. Calcar present, 
distinct though weak. 

Species examined, — Chceronycteris god man i Thomas, C intermedia 
Allen and Chapman, C, mexicana^ Tschudi, and C. minor Peters. 

Genus HYLONYCTERIS Thomas. 

1903. Hylonyctcriis Thomas Ann. and Mag. Nat. Hist., 7th ser., XI, p. 286. 
March, 1903. 

Type-species, — Ilylonycteris underwoodi Thomas. 

Geographic distribution, — Costa Rica. 

Number of forms. — Only the type species is known. 

Characters, — Closely resembling Chwronycteris in all respects ex- 
cept that the pterygoids are not specially modified, their inner sur- 
face being convex and the hamular processes not coming in contact 
with the audital bullse. 

Species examined, — Hylonyctei^ undei^woodi Thomas. 

Remarks, — Ilylonycteris^ though very closely related to Chwronyc- 
teris^ is well characterized by the form of the pterygoids. These 
bones are perfectly normal, quite as in other members of the sub- 
family, and lack all trace of the peculiar structure which they have 
assumed in the allied genus. 

Genus LEPTONYCTERIS Lydekker. 

18(J(). iMcJnioolossa Saussure, Rev. et Mag. de Zool., 2' ser., XII, p. 491. 

Noveml)er, 1860. Not of Kraatz, 185G. 
1878. Ischnoylossa Dobson, Catal. Chiropt. Brit. Mus., p. 505. 
1891. Leptonyctcris Lydekkeb, iu Flower and Lydekker, Mammals living 

and extinct, p. 074. 
1898. Leptonyctcris II. Allen, Trans. Anier. Philos. Soc., n. s., XIX, p. 250. 

Type-species. — Ischnoglossa iiioalis Saussure. 

Geographic distribution, — Mexico, Central America, and the island 
of Curagao, off the coast of Venezuela. 

Numher of forms. — Two species of Leptonyctevis are known. 
Characters. — Dental formula : 

-2 3. 1. --3456- . 2-2 1-1 2-2 2^^ _ oa 

i2"-Tl. -2 345 6- ^^2-2' ^ l-l'-^'^^ 3-3' ^^^ 2-2 ~' 

Upper incisors rather large, forming an almost continuous line 
between canines, or separated by median space into two pairs, the 
crowns projecting forward. Crown of inner incisor about as long 
as high, the cutting edge straight, nearly horizontal. Crown of 
outer higher than that of inner, its length about half height, the ex- 
tremity rather sharply j^ointed. Lower incisors well developed, with 
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low, flat, rounded crowns. They are almost equally spaced or thrown 
into two pairs by wider median gap. Upper canine with cingulum 
obsolete, but represented anteriorly and posteriorly by short though 
well-developed cusps, that at posterior base of main shaft the more 
conspicuous. Lower canine with large cingulum, but no secondary 
cusps. Premolars long and narrow, with high main cusps and dis- 
tinct though small styles; anterior lower premolar {pm ^) noticeably 
concave on inner face and slightly convex externally. Molars show- 
ing no special peculiarities, except that the W pattern in m ^ is 
distorted by the great length and narrowness of the outer section 
of the tooth, and m ^ has the form usually characteristic of m ^. 
Inner edge of upper molars broadly convex. Skull of the normal 
Glossophagine type; zygomata slender, but complete; pterygoids 
rather short and thick, but not specially modified in form. Tail 
absent. Interfemoral membrance very narrow. Calcar small, but 
distinct. 

Species examined, — Leptonycteris nivalis (Saussure) and Z. 
curasocB Miller. 

Remarks, — The genus Leptonycteris is well characterized by its 
unique dental formula, though externally it rather closely resembles 
Anoura and Lonchoglossa, The only other known genus in which 
the third molar is lacking, Lichonycteris^ differs very conspicuously in 
the peculiar form of the upper incisors and in the absence of the 
lower incisors. 

Genus LICHONYCTERIS Thomas. 

1895. LichonyctcriH Thomas, Ann. and Mag. Nat. Hist, Gtb ser., XVI, p. 55, 
July, 1895. 

Type-Species, — Lichonycteris obscura Thomas. 
Geo(jraphic distribution, — Nicaragua and Dutch Guiana. 
Number of forms, — Only the type species has been described. 
Char actios, — Dental formula: 

- 2 3.J^. - - 3^4 56 - . 2j-_2 1-1 2_-J 2-2 _ 

- - -. 1. - 2 3 4 5 6-^0 -- 0' ^' 1 - V^^^^^' 3-3' ^^^ 2-2 ~^^' 

Upper incisors evenly and widely spaced between canines, their 
crowns narrow though scarcely trenchant, longer than high, that of 
inner tooth distinctly emarginate on cutting edge, so that it appears 
bilobed when viewed from in front, that of outer tooth with sharp, 
backward-directed cusp near inner edge, and a flattish outer pro- 
jection. Canines simple, with moderately developed cingula, but 
no secondary cusps. Premolars rather short and not as narrow as 
usual, the main cusp well developed except in pm 2, in which it is 
obsolete, the styles evident but low. Upper molars with W pattern 
obsolete owing to the great reduction of the styles and commissuro.^. 
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As in Leptoii.ycteria, ni ' has the appearancu of a third molar. Lower 
nioiara with the cusps all reduced in size, the metai^onid largest. 
Zygomata incomplete. Tail distinct, about half as long as femur, 
oxtending scarcely to middle of broad interfemoral membrane, 

Species exa'mined.-^Li<:h(ynyHerw obscura Thomas. 

Remarks. — This genus api>eHrs to be most nearly related to Lep- 
tonycteris, with which it agrees in the very peculiar formula of the 
cheek teeth. It is, however, even more aberrant, having lost the 
lower incisoi-s, and almost lost the W pattern of the iip[>er molars. 

Subfamily IiKM:iI>EIt]VIIN".ai:. 

1838. Phylloitlomitta (part) Gbay, Mag. Zoo!, mid Bot, II, i>. -IKii, Deroin- 
-( ber. 18.^. 

, 1855. Olotmophanina (piirt) Gesvais, EsijCtl. du Couito di^ CuBtt^luuii, Zoul., 
\ Malum., p. 40. 
1865. Vampyri <part) I'ltebs, Monutsber. k. prousa. Akail. WiaseusR'li., 
» Berlin, p. 256. 

J866, rampi/rina (part) Gbay, Proc. Zool. Sot London, p, IIH. 
1875. Vampyri (part) Dobsos, Ann. ttnd Mag. Nat. Hist., 4th ser., XVI, 

p. 350. November. 1S75. 
1878. Vampyri (part) Dobson, Catal. Chiropt. Brit. Mua., p, 458. 
185)1. PhyllOKtamatiHit {part, Vampyriue division, part) Fi«we8 and 

Lydekkbb, Mamniala living and e.itinct. p. 872. 
1892. Phi/lloslomata <part) Winhe, Jordrundne og nulevende Flagermns 
(Chlroptera) fra Lagoa Santa, Mlnas Getaea, Brusllieu, p. 34. 

Geographic disiribuiion. — Warmer parts of America north to 
southern Mexico and in the West Indies to Jamaica. 

Characters. — Teeth abnormal. First and second upper molar.s 
with protocone gi'eatly reduced {IIe7n,iderw,a) or obsolete {Rkhw- 
phi/Ua), occupying entire very narrow inner edge of tooth; paracone 
and metacone large, trenchant; parastyle and metastyle present, 
though small; mesostyle absent; an angular-concave commissure 
nearly in line with main axis of toothrow connects the outer cones 
and styles, but without fonning any trace of a W pattern. Third 
upper molar never half as large as first or second, either a practically 
structureless remnant or at most with two low cusps, apparently the 
paracone and parastyle. Lower molars with protoconid (in Hemi- 
demta the hypoconid also) well developed and forming with its 
commissures a median longitudinal cutting ndge, close to the middle 
of which the rather small metaconid may be situated. (In lihino- 
phylla the metaconid is absent and the molars closely i-esemble the 
premolars in fonn.) Paraeonid and entoconid small or absent. 
Rostrum, noseleaf , and tongue normal. 

History. — Except that Gervais associated the genus Hemiderma 
with the Glos,sophagine bats in 1855, the Hemidermina! have been 
aimo^t universally refei'red without special conmient to the Phyl- 
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lostominae. They are now for the first time recognized as a distinct 
subfamily. 

Principal suhdivisians. — Only two genera of Hemiderminse have 
been described. 

KEY TO THE GENERA OF HEMlDEBMINiE. 

Lower molars distinctly different in form from premolars; tail 
present Hemidermaj p. 145. 

Lower molars not distinctly different in form from premolars; tail 
absent Rhinophylla, p. 14(J. 

Genus HEMIDERMA Gervais. 

1838. Carollia Gray, Mag. Zool. and Bot, II, p. 488. February, ia38. Not 

CaroUa Cantraine, 1837. 
1855. Hemidenna Gervais, Exped. du Comte de Castelnau, Zool,, Mammif., 

p. 43. 
1866. Rhhiops Gray, Proc. Zool. Soc, London, p. 115 {Rhbiops minor Gray= 

Hemiderm a pcrsp icilla t um ) . 
1878. Carollia Dobson, Catal. Chiropt. Brit. Mus., p. 495. 
1891. Hemiderma Lydekker in Flower and Lydekker, Mammals, living and 

extinct, p. 674. 

1907. Hemiderma Uahn, Proc. U. S. Nat. Mus., XXXII, p. 108, February 
9, 1907. 

Type-species, — Phyllostoma hrevicaudurn Wied = Vespertilio per- 
spicillatus Linnaeus. 

Geographic distribution, — Warmer j^arts of America north on the 
mainland to southern Mexico, and in the West Indies to Jamaica, i 

Number of forms, — Four forms of Hemiderma are at present recog- 
nized. 

Characters, — Dental formula: (]Plates IX and X, fig. 1.) 

-2 3. 1. --345 6 7 .2-2 1-1 ^,,2-2 ,3-3 ..,. 
1-2— 1— 2---4 56-7 ' 2^2' ' l" i' ^'^ ^'^2^ ^^ 3^3='^' 

Upper incisors strongly contrasted in size, completely filling space 
between canines. Inner incisors large, with projecting, obliquely set 
crowns about as high as long, strongly in contact near apex, the 
cutting edge entire, the outer surface convex, the inner surface slightly 
concave. Outer incisors minute, the rounded, fiat crown barely rising 
to height of cingulum of canine. Lower incisors small, forming a 
slightly convex row between canines, the inner tooth larger than the 
outer, its crown somewhat extended backward and distinctly concave 
on inner surface; cutting edge of both teeth entire or slightly 
emarginate. Canines low and strong, simple in form and without 
secondary cusps or noticeable cingula. Premolars rather narrow, with 
well-developed main cusps and cutting edge, but no styles; inner 
surface slightly concave. First and second upper molar with low 
25733— No. 57—07 m 10 
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but distinct protocone forming entire ven^ narrow inner side of 
tooth and isolated from outer cusps by a distinct median depression. 
Paracone and metacone well developed though narrow; parastyle 
and metaslvle small: mesostvle absent. The cones and styles are 
connected by a commissure which forms a sinuous cutting edge but 
no W pattern. Third upper molar about half as large as first or 
second, consisting of a short, wide parastyle, a low paracone from 
which a slight commissure extends backward to edge of tooth. First 
and second lower molars with all the cusps indicated but only the 
protocoiiid and metaconid well developed. Third lower molar with 
no entoconid. Skull rather heavilv built. Roslrum about two-thirds 
as long as brain case, the lachrymal region slightly swollen; lach- 
rymal breadth e(|ual to distance from orbit to gnathion. Braincase 
rising conspicuously though not abruptly above forehead. Zygomata 
incomplete. Basispheiioid pits broad and shallow. Audital bullae 
small, covering less than half surface of cochleae, their diameter 
slightly less than width of basioccipital. Ears small, separate. Tail 
short, extending to middle of moderately wide interfemoral mem- 
brane, its length about half that of femur. 

HyecieH examined. — I have examined all the known members of 
this genus. 

Genus RHINOPHYLLA Peters. 

18G5. Rhinopliylla Peters, Monatsber. k. preuss. Akad. Wissensch., Berlin, 

p. 355. 
1878. Rhinophylla I>obson, Catal. Chiropt. Brit Mus., p. 4*J5. 

Type-species, — Rhinophylla pnrwdlo Peters. 

Geographic distribution. — Tropical South America. 

Number of forms. — Only the type species is at present known. 

Characters. — Like Ilemiderma^ but tail absent, skull with much' 
broader rostrum and lower brain case, and teeth more highly modi- 
fied, though of the same number. Upper incisors like those of 
Ilemiderma^ except that the outer is relatively larger, its crown 
distinctly pointed, and inner is bilobed on cutting edge, the lobes 
nearly equal in size. Premolars as in Uemiderma^ but pm ^ very much 
smaller than pm,^. Molars with the Hemidermine peculiarities 
much exaggerated, the inner portion of m ^ and m ^ so greatly 
reduced that there is practically no protocone; parastyle and 
metastyle distinct, but low; paracone and metacone low and very 
narrow, producing a faintly two-lobed cutting edge, the posterior 
lobe of which (metacone) is distinctly higher than the anterioc. A 
wavy commissure extends from parastyle to paracone and thence to 
metacone and metastyle. On m ^ a faint trace of the inner commis- 
sures may be detected, extending from the two main cusps downward 



THE FAMILIES AND GENERA OF BATS. 147 

to inner edge of crown. Third upper molar a mere rounded, structure- 
less remnant lying directly in line with main cusps of the two 
preceding teeth and probably representing the paracone. Lower 
incisors strongly contrasted in size, the outer much reduced, the 
cutting edge of the inner obscurely trilobed, that of the outer bilobed. 
Lower molars essentially like lower premolars, differing only in 
their slightly greater length, slightly more distinct point, and in the 
presence of a low, barely indicated posterior cusp. This cusp appears 
as a mere backward prolongation of the cutting edge when teeth are 
viewed from the side, but in crown view it is seen to have a dis- 
tinctly indicated thickened base. It is probably the remnant of the 
hypoconid. No positive trace of the three inner cusps can be detected. 
The three teeth decrease uniformly in size from first to third. Skull 
with rostrum very short, the distance from orbit to gnathion barely 
equal to width of interorbital constriction. Dorsal profile of brain 
case deflected immediately behind orbits. Ears small, separate. Tail 
none. Interfemoral membrane narrow. 

Species examined, — Rhinophylla pumilio Peters. 

Remarks, — This genus represents the extreme stage of development 
of the Hemidermine type. It is not distantly related to Hemiderm^a^ 
but the differentiation of the teeth has reached a much more extreme 
stage. 

1855. Stenodermina (part) Gervais, ExpM. du Comte de Castelnau, Zool., 

Mamm., p. 32. 
1865. Stenodermata (part) Petebs, Monatsber. k. preuss. Akad. Wissensch. 

Berlin, p. 257. 
1860. Stenodermina (part) Gray, Proc. Zool. Soc. London, p. 116. 
1875. IStcnodermata (part) Dobson, Ann. and Mag. Nat. Hist, 4th ser., 

XVI, p. 350. November, 1875. 
1878. Htenodermata (part) Dobson, Catal. Chiropt. Brit. Mus., p. 511. 
1801. PhyUostomatinw (part; Stenodermatine division, part) Flower and 

Lydekkkr, Mammals living and extinct, p. 675. 
1892. Htenodcrmata (part) Wince, Jordfundne og nulevende Flagermus 

(Chiroptera) fra Lagoa Santa, Minas Geraes, Brasilien, p. 24. 

Geographic distrihution, — Tropical America, north to Jamaica and 
southern Mexico. 

Characters. — Teeth highly abnormal, upper molars with distinct 
protocone, paracone, and metacone situated at extreme edges of 
crown, the space between occupied by a conspicuous longitudinal 
groove, continuous from one tooth to the next. Lower molars simi- 
larly grooved, the five typical cusps present at margins of crown, 
those on outer side low and indistinct, but metaconid and entoconid 
well developed. Rostrum, tongue, and noseleaf normal. 
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History, — The genus Stumira has generally been associated with 
the Stenodermatinae. Its tooth structure is so aberrant and highly 
specialized, however, that it is more naturally placed in a special sub- 
family. Dobson remarks that the molars resemble those of the fru- 
giverous Pteropi more closely than those of any other [then known] 
bats, a statement that would have been trije if he had excepted the 
mandibular teeth of Phyllonycteris. Winge passes the subject by 
with the mere remark that he regards the cheek teeth of Stumira and 
Vampyrops as more primitive than those of the other Stenoderms, 
owing to the usual persistence of m ^, the large size of m ^, and the 
slight development of the upper cheek teeth. 

Principal subdivisions. — ^The genus Stumira is the only member 
of the subfamily yet known. 

Genus STURNIRA Gray. 

1842. Stumira Gray, Ann. and Mag. Nat. Hist., X, p. 257 {spectrum = 

lilium) , 
1849. Nyctiplanus Gray, Proc. Zk)ol. Soc. London, (1848), p. 58, January 30, 

1849 (rotundatus = lilium). 
1878. Stumira Dobson, Catal. Chlropt. Brit. Mus., p. 538. 

Type-species, — Stumira spectrum Gray = Phyllostoma lilium 
Geoffroy. 

Geographic distribution. — Tropical America, north to Jamaica and 
southern Mexico. 

Number of formes, — Only the type species is now recognized. 

Characters. — Dental formula (Plates III, IV, fig. 3) : 

-23.L--3456T ,2-2 1-1 2-2 3-3 

12-. 1.-2-4567*2-2'^ l_p^^^2-2'^ 3-3~"^'^- 

Upper incisors large, subequal in cross section, completely filling 
space between canines. Inner incisors with crowns higher than long, 
slightly oblique, strongly in contact near middle, the front surface 
convex, the posterior surface concave, the cutting edge entire or with 
the faintest possible suggestion of a terminal emargination. Outer 
incisors extending barely beyond cingulum of canine, longer than 
high, the crown broadly concave in front, narrowly convex behind, 
its cutting edge sharp, rising to an angular point at middle. Lower 
incisors small, closely crowded in a nearly straight line between 
canines, the roots projecting forward, the crowns rising perpendicu- 
larly at a distinct angle with roots ; crowns of inner pair with narrow 
backward extension; cutting edge of all four teeth uniformly tri- 
lobate, the lobes equal. Canines strong, the upper more than half as 
long as high, the lower more slender and with narrow but distinct 
posterior heel. Inner surface of upper canine strongly concave. 
Premolars simple, rather low, each with an outer cusp and inner con- 
cavity. Upper molars quadratic in outline, slightly broader than 
/on^y the main portion of the crown occupied by a deep longitudinal 
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groove extending without break from last molar to last premolar, in- 
clusive. Protocone low and long, occupying the entire inner border 
of crown. Paracone and metacone low but distinct, their commissure 
deeply concave. A faintly defined cingulum extends along outer edge 
of tooth. Second molar smaller than first; third with about one- 
third the crown area of second, its protocone and median groove dis- 
tinct, its outer cusps barely indicated, though present. First and sec- 
ond lower molars with median groove well developed, but less distinct 
and continuous from one tooth to the next than in upper molars; 
m ^ with paraconid low and hypoconid practically absent, but with 
protoconid, metaconid, and entoconid well developed ; m 2 with dis- 
tinct metaconid and protoconid exactly opposite each other at anterior 
corners of crown, and low entoconid at posterior inner corner, but 
hypoconid barely, if at all, indicated. Third lower molar with about 
one-third the crown area of second ; it has two rather distinct cusps 
in position of protoconid and metaconid. Skull showing no special 
peculiarities, the braincase moderately high and with fairly devel- 
oped sagittal crest, the rostrum somewhat more than half as long as 
braincase, its greatest interorbital width slightly more than depth in 
same region, and about equal to distance from incipient postorbital 
process to canine. Nares slightly extended backward by a squarish 
emargination more than half as wide as nasal aperture. Audital 
bullae small, covering less than half surface of cochleae. Noseleaf 
and ears normal. Tail absent. Interfemoral membrane moderately 
developed. Calcar present, though small. In males there is a con- 
spicuous tuft of stiff, modified hairs at front of shoulder similar to 
the epaulettes of Epomophorus, 

Species examined, — Sturniva lilium (Geoffroy). 

Snbfamily STEI^Or)ER]VtIN"JE:. 

1838. Phyllostomina (part) Gray, Mag. Zool. and Bot, II, p. 486, Decem- 
ber, 1838. 

1855. Stenodermina (part) Gervais, ExpM. du Comte de Castelnau, Zool. 
Mainm., p. 32. 

1865. Stenodermata (part) Peters, Monatsber. k. preuss. Akad. Wis- 
sensch., Berlin, p. 257. 

1866. Stenodermina (part) Gray, Proc. Zool. Soc. London, p. 116. 
1866. Centurionina Gray, Proc. Zool. Soc. London, p. 118. 

1875. Stenodermata (part) Dobson, Ann. and Mag. Nat. Hist, 4th ser., XVI, 

p. 350, November, 1875. 
1878. Stenodermata (part) Dobson, Catal. Chiropt. Brit. Mus., p. 511. 

1891. Phyllo8tomatin<B (part; Stenodermatlne division, part) Flower and 
Lydekker, Mammals living and extinct, p. 672. 

1892. Stenodermata (part) Winge, Jordfundne og nulevende Flagermus 
(Chiroptera) fra Lagoa Santa, Minas Geraes, Brasilien, p. 24. 

1898. BrachyphylUna (part) H. Allen, Trans. Amer. Philos. Soc, n. s., 

XIX, p. 258. 
1901. Centurioninw Rehn, Proc. Acad. Nat. Sci. Philadelphia, p. 296, June 

8, 1901. 
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Geographic distribution, — ^Warmer parts of America north to Cuba, 
southern Florida, and central Mexico. 

Characters, — Teeth highly abnormal. Upper molars with crowns 
elongated across main axis of toothrow (very broad and short). 
Paracone and usually the metacone also well developed at extreme 
outer margin of tooth, the two cusps together with their commissure 
forming a cutting edge, which is often rimmed by two cingula, an 
out^r and an inner. Protocone at extreme inner margin, except when 
its place is taken by the shelf-like, often very large hypocone, which 
in extreme instances resembles a second protocone. The space be- 
tween the inner and outer cusps is occupied by a wide, slightly con- 
cave crushing surface, the enamel of which is variously wrinkled and 
roughened, rarely almost smooth. Lower molars with main portion 
of crown nearly flat, its surface roughened as in the maxillary teeth. 
On the outer edge are two low, broad cusps (the second occasionally 
obsolete), the protoconid and hypoconid, between which a small 
third, possibly the mesostyle, is sometimes present. On the inner edge 
a conspicuous spike-like cusp arises opposite or slightly behind the 
protoconid and a less conspicuous cusp occupies the posterior inner 
angle of the crown. The larger of these cusps is the metaconid, as a 
rudimentary elevation representing the last trace of the paraconid is 
occasionally present in front of it (Artiheus). (Plates V and VI.) 
Tongue normal. Rostrum usually though not invariably much 
broadened and shortened. Antorbital canal indistinct, opening ante- 
riorly by two or three minute orifices. Noseleaf usually present, 
though sometimes rudimentary or absent. 

History, — This subfamily has been recognized as a distinct group 
since 1855. It was subdivided by Gray, who separated the Centu- 
I'ionina; by Harrison Allen, who removed Brachyphylla and asso- 
ciated it with Phyllonycteris ; and by Rehn, who again regarded the 
Centurioninse as distinct. The group as a whole appears to me very 
homogeneous, and I can see no reason to remove any of its genera. 

Principal subdivisions, — Nineteen genera of Stenoderminse are now 
known. 

KEY TO THE GENERA OF STENODERMlNiE. 

Rostrum much shortened, considerably less than half as long as braincase. 

Molars —; upper incisors situated beneath edge of nares. 

2"^ Centurio, p. 168. 

o o 

Molars ^~^; upper incisors separated from nares by distinct horizontal area. 
3-3 
Anterior margin of orbit with a low but distinct bead ; interptery- 

goid space practically absent, the hamular processes almost per- 
pendicular to sagittal plane; choanse forming a nearly circular 

backward-directed opening Ametrida^ p. 171. 

Anterior margin of orbit produced into a conspicuous plate ; inter- 
pterygoid space evident, the hamular processes directed backward 
and slightly outward ; choanse normal Sphwronycteris, p. 170. 
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« 
Rostrum not specially shorteaed, at least half as long as braincase. 

Rostrum deep, parallel sided, almost cuboid in form. Pygodermay p. 166. 
Rostrum not cuboid. 

Nasal region occupied by a narrow emargination extending back 

from nares to between orbits Chiroderma, p. 157. 

Nasal region without emargination. 

luterpterygoid space extended forward as a deep palatal emar- 
gination. 

Rostrum strongly depressed between high supraorbital 
ridges ; nares extending half way from front of pre- 
maxillaries to point of juncture of supraorbital 

ridges Stenoderma, p. 10.5. 

Rostrum rising above level of low supraorbital ridges; 

nares extending much less than half way from front of 

premaxillaries to point of juncture of supraorbital ridges. 

Borders of palatal emargination strongly converging 

anteriorly ; inner upper incisor with crown slender, 

lioticably higher than long PhyllopSy p. 1(>4. 

Borders of palatal emargination not strongly converg- 
ing anteriorly ; inner upper incisor with crown short 
and thick, scarcely or not higher than long. 

Upper molars 3-3 Ardops, p. 162. 

Upper molars 2-2 AriteuSy p. 165. 

luterpterygoid space not extended forward as a deep palatal 
emargination. 

Inner upper incisor slightly higher than outer, but not 

twice as large, the two teeth usually not conspicuously 

different in form or size. 

Length of rostrum fully J that of brain case, depth of 

rostrum at front of second premolar more than i 

that of brain case Urodermay p. 154. 

Length of rostrum slightly more than i that of brain 
case; depth of rostrum at front of second premolar 
less than ^ that of brain case. 
Inner upper incisor bifid, m^ and m^ present or 
absent, so reduced in size that their presence or 
absence does not affect the form of the sur- 
rounding bone ArtiheuSy p. 160. 

Inner upper incisor entire, m^ and m^ well de- 
veloi)ed, effecting the form of the surrounding 

bone fJnchisthencNy p. 1()2. 

Inner upper incisor nmch higher than outer, usually, at 
least, twice as large, the two teeth conspicuously dif- 
ferent in form and size. 
First lower molar with distinct postero-internal cusp, 
the crown very different in form from that of the 
last premolar. 
Crowns of molars both above and below heavily 
wrinkled; second upper molar with large pro- 
toconule; upper canine with large secondary 
cusp Brachyphyllay p. 152. 
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Crown§ of molars both above and below nearly 
smooth; second upper molar without protoco- 
nule ; upper canine with no secondary cusp. 
Upper molars 3-3, the second with large meta- 

cone ^ VampyropSy p. 155. 

Upper molars 2-2, the second with metacone 

obsolete Vampyrodes, p. 156. 

First lower molar without postero- internal cusp, the 
crown somewhat closely resembling that of last pre- 
molar. 

Inner cusps of second lower molar very large, 
their height about half width of crown. 

Lower incisors 2-2 ; surface sculpture on cheek 

teeth obsolete Vampyressaj ^p. 15G. 

Lower incisors 1-1 ; surface sculpture on cheek 

teeth well developed Vampyriscus, p. 156. 

Inner cusps of second lower molar obsolete or ab- 
sent 

Second upper molar without median ridge; 
second lower molar scarcely wider than ra- 
mus of mandible, its crown with normal 
though very low cusps and no median ridge. 

Mesophyllay p. 158. 
Second upper molar with median ridge; sec- 
ond lower molar with saucer-shaped crown 
much wider than mandible and with two- 
cusped median ridge Ectophyllay p. 159. 

Genus BRACHYPHYLLA Gray. 

1834. Brachyphylla Gray, Proc. Zool. Soc. London (1833), p. 122, March, 

1834. 
1878. Brachyphylla Dobson, Catal. Chiropt. Brit. Mus., p. 540. 
1898. Brachyphylla H. Allen, Trans. Amer. Philos. Soc, n. s., XIX, p. 258. 

Type-species, — Brachyphylla cavemarum Gray. 
Geographic distribution. — Greater and Lesser Antilles. 
Number of forms. — ^Two species of Brachyphylla are now recog- 
nized. 

Characters. — Dental formula : 

-23. 1. --345 6 7 .2-2 ^1-1 ,^2-2 ^ 3-3 qo 
12-.l.-2-4 5 6T ^232-^r:-r^2^2-^333 = ^'' 

Upper incisors very strongly contrasted in size and form, the inner 
large with triangular crowns, higher than long, the front face convex, 
the inner face concave, and with distinct cingulum. Though far 
apart at root and apex, the inner incisors are strongly in contact where 
widest, that is at the base of their crowns. Outer incisor minute, 
rounded, fiat crowned, barely extending beyond cingulum of canine 
and of inner incisor, between which it is closely wedged. The incisors 
thus completely fill the space between canines at level of cingula, 
though their roots and tips are wide apart, a very unusual condition, 
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though the form of the inner incisor is somewhat closely approached 
in Ectophylla. Lower incisors with rbunded subequal crowns crossed 
by a faint longitudinal ridge. They form a continuous, slightly 
convex row between canines. Upper canine with length of crown 
nearly equal to height, the cingulum well developed, especially on 
inner side, where it forms two low, but very distinct cusps; main 
shaft of tooth with a large secondary cusp extending nearly to mid- 
dle of posterior edge, a character unique in the subfamily. Mandib- 
ular canine low, the cingulum forming a noticeable posterior heel. 
Anterior upper premolar minute, not extending beyond cingulum of 
canine, scarcely larger than outer incisor, which it resemble^ in form. 
Posterior upper premolar high and short, with distinct cingulum but 
no evident styles, the inner fiat surface directed very slightly back- 
ward. Lower premolars well develoi)ed, showing no special pecul- 
iarities. First and second upper molars (Plate VI, fig. 3), with outer 
cusps large and unusually trenchant, without distinct cingula; m^ 
with large protocone and small protoconule and metaconule, m - 
with protoconule about half as large as protocone, which it resembles 
in form; metaconule about as in m^. The crushing surface of 
both teeth is concave laterally and very coarsely wrinkled, more 
coarsely than in any other member of the group. Third upper molar 
about half as large as second, and of approximately the same form. 
As in the second, the protoconule is large and much like the proto- 
cone in form, though not as high. First and second lower molars 
with protoconid, metaconid, hypoconid, and entoconid present, though 
rather low, the two inner cusps often, especially in m 2, bearing low 
but distinct secondary cusps in positions corresponding to those occu- 
pied by the protoconule and metaconule. Third lower molar more 
than half as large as second, its protoconid low but distinct, its 
hypoconid fiat, its metaconid high, narrow, and more conspicuous 
than in either of the other molars. Skull rather long and slender 
for a Stenodermine bat, but showing no special peculiarities of form. 
Lachrymal breadth about one-half greater than depth in same region, 
and contained one and one-half times in length of rostrum. Width 
of palate between first molars equal to one-half length of tooth- 
row (incisors excluded). Ears small, separate. Noseleaf, rudimen- 
tary, without upright process, the upper edge slightly emarginate 
at middle. Tail about one-fourth as long as femur, entirely con- 
cealed in base of rather wide interfemoral membrane; caudal ver- 
tebrae, 3. Tongue not specially modified. 

Species examined. — Brachyphylla cavernaru/m Gray and B. nana 
Miller. 

Remarks. — Although specialized in the reduced condition of the 
noseleaf and in the peculiarities of the upper incisors and canines and 
in the great development of the protoconule in m ^ ancs? m 3, this genus 
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appears to be the most primitive of the Stenodermines, a position in- 
dicated by the slightly modified form of the skull, and more espe- 
cially by the large size and nearly complete condition of the posterior 
molar in both jaws. By Harrison Allen it was associated with Phyl- 
lonycteris as a section of the Glossophaginse, while by Dobson it was 
regarded as a relative of the Desmodonts. 

Genus URODERMA Peters. 

1805. Vroderma Peters, Monatsber. k. preuss. Akad. Wissensch., Berlin, p. 

.^87 (genus). 
1878. Vroderma Dobson, Catal. Chlropt. Brit. Mus., p. 51.5 (subgenus of 

Artiheus, part). 
1901. Vroderma Hehn, Proc. Acad. Nat. Sci. Philadelphia, 1900, p. 757. 

February 9, 1901 (genus). 

Type-species. — Uroderma hilohatum Peters. 

Geographic distribution. — Tropical America north to Panama. 

Number of forms. — Two species of Uroderma are now known, U. 
bilobatum, Peters and V. convexum^ Lyon. The species planirostris, 
an ArtibeuSj has been wrongly placed in this group on account of its 
tooth formula. 

Characters. — Differing from Artibeus (p. 160) in the longer, much 
deeper rostrum, the well-developed last molar, both above and below, 
the bilobed outer upper incisor and in certain other details of tooth 
structure. Dental formula: 

-2 3. 1. - -34567 .2-2 1-1 2j^ 3-3_^^ 

12-. 1. -2-45 6 7^2-2'''l-r^'''2-2' ^3-3"~'^''- 

Relative size and general form of incisors as in Artibeus^ but i ^ with 
cutting edge distinctly and equally bilobed. Premolars and molars 
(Plate VI, fig. 1) as in Artibeus^ except that the surface sculpture on 
molars is much coarser and less extensive, tending in m ^ and m - to 
form a rudimentary metaconule, m ^ lacks the metaconid, and m ^ 
and m g are well developed, though small teeth, the former broader 
than long and with about one-fourth the crown area of m -, the lat- 
ter subquadrate, with nearly half the crown area of m o. Rostrum 
fully three-fourths as long as and more than half as deep as brain 
case, giving the skull a very different aspect from that of Artibeus. 
Length of rostrum much greater than lachrymal breadth and about 
equal to distance across palate, including first molars. Depth through 
lachrymal region nearly equal to lachrymal breadth and more than 
half depth of brain case. 

Species examined. — Vroderma bilobatum Peters and V. convexum 
Lyon. 

Remarks. — As first clearly pointed out by Rehn this genus differs 
conspicuously from Artibeus in the form of the skull. In this charac- 
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ter it somewhat suggests Vampyrops^ but the rostrum is deeper, while 
the dental peculiarities at once separate the two genera. The most 
convenient means of recognition is furnished by the upper incisors; 
these in Uroderma are subequal and bilobed, in Vampyrops strongly 
contrasted in size, and the inner with cutting edge entire. 

Genus VAMPYROPS Peters. 

1860. Platprrhinufi Saussube, Rev. et Mag. de Zool., 2* s^r., XII, p. 429. 

October, 1860. Not Platyrhinuft Clairville, 1798. 
1865. Vampyrops Peters, Monatsber. k. preuss. Akad. Wissensch., Berlin, 

p. 356. 
1878. Vampyrops Dobson, Catal. Chiropt. Brit. Mus., p. 522. 
1900. Vampyrops Thomas, Ann. and Mag. Nat. Hist, 7th sei*., V, p. 269, 

March, 1900. 

Type-species, — Phyllostoma lineatum Geoffroy. 
Geographic distribution, — Tropical America north to southern 
Mexico. 

Number of forms. — Nine species of Vampyrops are now recognized. 
Characters, — Dental formula : 

-2 3 . l.j^^SJ: 5^^ .2-2 1-^ 2-2 3-3_ 

12-. 1. -2-4567^2-2'^l-r^^2-2'^3-3" • 

Upper incisors very unequal, the inner more than twice as high 
as outer, the crowns obliquely set, in contact at tip, the cutting edge 
entire; outer incisor low but well developed, completely filling space 
between canine and inner incisor, its cutting edge faintly bifid. 
Lower incisors small, equal, forming a nearly straight line between 
canines, their cutting edge faintly bifid. Canines and premolars es- 
sentially as in Artibeits, First and second upper molars with the 
outer cusps and both cingula well developed, as in Artibeus, but with 
hypocone absent or very rudimentary and with crushing surface 
nearly smooth. The two teeth are essentially alike in form. Third 
upper molar always present, slightly larger than in Artibeus, its 
crown area about one-eighth that of second molar. Lower molars 
with surface of crowns nearly smooth; the two outer cusps well 
developed in m ^ and m o though hypoconid is usually very low, par- 
ticularly in m 2 ; metaconid absent or represented by a minute rudi- 
ment in m 1, well developed in m 2 ; entoconid moderately large in 
both teeth; third lower molar with crown surface about one- fourth 
as great as that of second. 

Species examined. — Vampyrops dorsalis Thomas, F. fumosus Mil- 
ler, V. helleri FeterSj V. lineatus (Geoffroy), F. redfinus Thomas, 
F. umbratus Lyon, F. vittatus Peters, F. zarhinus H. Allen. 
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Genus VAMPYRODES Thomas. 

1900. Vampyrodes Thomas, Ann. and Mag. Nat. Hist, 7th ser., V, p. 270. 
March, 1900 (subgenus of Vampyrops). 

Type-species. — Vampyrops caracciolce Thomas. 

Geographic distribution. — Island of Trinidad. 

Number of forms. — ^The type is the only species yet known. 

Characters. — Similar to Vampyrops^ but with only 2-2 upper mo- 
lars, and these conspicuously differing from each other in form, owing 
to the reduction of the metacone in the second to a mere traee. 

Species examined. — Vampyrodes caracciolce (Thomas). 

Remarks. — Although Vampyrodes was originally defined as a sub- 
genus of Vampyrops, it seems quite worthy of recognition as a genus. 
The third upper molar in Vampyrops is a well-developed tooth, the 
presence or absence of which would cause, contrary to the condition 
in ArtibeuSj a distinct difference in the form of the maxillary at back 
of toothrow. A character of more importance is furnished by the 
suppression of the metacone in the second molar. 

Genus VAMPYRESSA Thomas. 

1900. Vampyressa Thomas, Ann. and Mag. Nat. Hist., 7th ser., V, p. 270, 
March, 1900 (subgenus of Vampyrops). 

Type-species. — Phyllostoma pusillam Wagner. 
Geographic distribution. — Brazil. 

Number of forms. — ^The type is the only species thus far dis- 
covered. 

Characters. — Dental formula : 

-2 3. 1. --3456-. 2-2 ^1-1 ^^2-2^ 2- 2_oo 
r 2-.l.-2-456- ' 2^2' 'T^V ^ 2^ ^ 2^-^^' 

2 — 2 
In general like Vainpyrops but molars only ^^ _ ^ , their surface 

sculpture much more distinct; middle upper incisor faintly bifid; 
metacone of m ^ so reduced that the tooth is irregularly pyrif orm in 
outline, the narrower portion (paracone) outward; first lower molar 
without cusps on inner side, the general appearance of the tooth not 
very different from that of last premolar. 
Species examined. — Vampyressa pusilla (Wagner). 

Genus VAMPYRISCUS Thomas. 

1900. Vampyriscus Thomas, Ann. and Mag. Nat. Hist, 7th ser., V, p. 270, 
March, 1900 (subgenus of Vampyrops) . 

Type-species. — Chiroderma bidens Dobson. 
Geographic distribution. — ^Peruvian Amazon region. 
J^ umber of formes. — One, the type species. 
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Characters. — Like Vampyressa^ but with lower incisors only 1-1, 
and surface sculpture on molars obsolete. Dental formula : 

- 2 3. 1. -- 3 4 5 6- .2-2 1-1 2-2 2-2 ,,. 

!■■. 1. ■2-4 5 6- ^r:i-^rri-^232-^"2:r2^^"- 

Species examined, — V ampyriscus hidens (Dobson). 

Remarks, — Vampyriscus^ like Vampyressa and Vampyrodes^ seems 
too distinct from Vam^pyrops to be united with it as a subgenus. 
This is the most divergent of the three, having lost two of its lower 
incisors, and agreeing with Vampyressa in the reduced number of 
molars and in the simplified structure of m ^ and m ^, 

Genus CHIRODERMA Peters. 

1860. Chirodetma Peters, Monatsber. k. preuss. Akad. Wissensch., Berlin, 
p. 747. 

1866. Mhnetops Gray, Proc. Zool. Soc. London, p. 117 (cited as MS. syn- 
onym of Ghiroderm a). 

1878. Chiroderma Dobson, Catal. Ciiiropt. Brit. Mus., p. 531. 

Type-species. — Chiroderma villosum Peters. 

Geographic distribution, — Tropical America, north to Costa Rica. 
Number of forms, — Four species of Chiroderma are now known. 
Characters, — Dental formula : 

-2 3. 1. --3456-. 2-2 1-1 2-2 2-2 ^c 

12-.1.-2-456- ' 2 --2' ' l^V ^'" 2—2' ''' 2^=^^' 

Teeth in general similar to those of Vampyrops^ but inner upper 
incisors more slender and slightly less oblique; lower incisors not as 
closely crowded ; anterior premolar both above and below smaller and 
not in contact with posterior premolar, each with diameter of crown 
decidedly less than that of its respective canine, that of lower jaw 
with crown area scarcely more than four times that of a lower incisor 
and with cusp reduced or obsolete; upper molars with the cusps, 
notably the protocone, the base of which in m ^ is nearly terete, much 
thickened, so as to eiK.Toach on crushing area of crown, the surface of 
which is marked by a few coarse wrinkles; outer cusps with cingula 
obsolete or absent ; lower molars with outer cusps similarly thickened 
as compared with those of Vampyrops^ this particularly the case with 
the hypoconid, which, in both teeth, is distinctly subterete; inner 
cusps of m 1 practically absent, the tooth thus diflfering notably 
from that of Vampyrops, those of m o, however, thickened and well 
developed, a supplemental cusp, probably homologous with that some- 
times present in Artibeus, between metaconid and entoconid, and 
nearly as large as the latter. Skull essentially like that of Vam- 
pyrops but with nasal bones apparently absent, their place occupied 
by an emargination extending back from nares to between orbits.* 

» I have seen no skulls sufficiently immature to show whether the nasals are 
completely absent or not 
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Mandible with angular process remarkably short and ill defined. In 
external characters not essentially different from Vampyrops. 

Species examined. — Chiroderma salvini Dobson, C. jesupi J. A. 
Allen, C. dorice Thomas, and C. viUosum Peters. 

Remarks. — Although not distantly related to Vampyrops this genus 
is readily distinguishable by the apparent absence of the nasals, the 
different tooth formula, the reduced condition of pm ^ and pm, 3, and 
the j^culiar thickening of the cusps of the molars. 

Genus MESOPHYLLA Thomas. 

1901. Mcsophylla Thomas, Ann. and Mag. Nat. Hist., 7th ser., VIII, p. 143. 
August, 1901. 

Type-species. — Mesophylla macconelU Thomas. 
Geographic distribution. — British Guiana. 
Number of forms. — Only the type species is known. 
Characters. — Dental formula : 

-2 3. 1. --3456-. 2-2 1-1 2-2 2-2 on 

12-..1. -2-4 5-6-7 ' 2:^2' ' 1-1'^ 2-2' '"^ 3^ 3=^^- 

Upper incisors small but strongly contrasted in size, separated from 
each other and from canines by distinct spaces, the inner pair con- 
verging terminally, their cutting edge entire. Lower incisors small, 
subequal, forming a continuous, nearly straight line between canines. 
Canines slender and very sharply pointed, the upper long at base and 
with well-developed cingulum, the lower with base somewhat pro- 
duced backward. Upper premolars acutely pointed, with distinct 
cutting edges and well -developed concave inner surface. Lower pre- 
molars approximately like lower canine in form, though smaller, 
each with a single main anterior cusp and a distinct, flat, posterior 
heel ; pm 3 in contact with canine ; pm, ^ spaced both anteriorly and pos- 
teriorly. First upper molar much smaller than second, its crown 
triangular in outline, with barely indicated protocone and high para- 
cone. Second upper molar with the crown basin-shaped and nearly 
smooth, its single cusp, probably the paracone, well developed and 
situated antero-externally. First lower molar resembling last pre- 
molar, its crown mostly flat, but with a single high cusp anteriorly. 
Second lower molar rather longer than first, its outline narrowly oval 
with narrow end forward, its width scarcely greater than that of 
mandibular ramus. The surface is basin-shaped, smooth, and the 
edges bear two distinct cusps on inner side of tooth and one at middle 
of front. Last lower molar very small, showing no definite structure, 
its size about equal to that of a lower incisor. Skull much as in 
Vampyrops^ but with relatively smaller rostrum narrowing more 
noticeably in front. Nasal region depressed. Basisphenoid pits 
shallow and ill defined. Ears and noseleaf showing no marked pecul- 
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iarities. Tail absent. Calcar short but distinct. Interfemoral 
membrane moderately wide. 

Species examined, — Mesophylla macconnelli Thomas. 

Remarks, — As pointed out by Mr. Thomas, this genus is interme- 
diate between Vampyrops and Ectophylla, It seems much nearer 
the latter, however, with which it forms a distinct group character- 
ized by the basin-shaped m - and m ^ and the almost exact approxi- 
mation in form of m ^ and pni ^, This last character is foreshadowed 
in Vampyressa and Vainpyriscus. 

Genus ECTOPHYLLA H. Allen. 

1892. Ectophylla H. Allen, Proc. IJ. S. National Museum, XV, p. 441, Octo- 
ber 26, 1892. 
1898. Ectophylla II. Allen, Trans. Amer. Philos. Soc, n. s., XIX, p. 267, 

pi. XVL 

Type-species, — Ectophylla alba H. Allen. 

Geographic distribution, — Honduras and Nicaragua. 

Number of forms. — The type species. 

Characters, — In general not unlike Mesophylla^ but lower molars 
only 2-2, and basin-shaped crown of rn - and m ., crossed by a dis- 
tinct median longitudinal ridge. Upper incisors with terete-conical 
crowns, the inner pair approximating basally. Canines, premolars 
(except pm^), and lower incisors as in Mesophylla, First upper 
molar differing from that of Mesophylla in presence of a distinct 
though low protocone. Second lower molar basin-shaped, the bot- 
tom of the concavity occupied by a conspicuous though simple lon- 
gitudinal ridge. As in Mesophylla^ the tooth has only one cusp, a 
rather high paracone. Last lower i)remolar and first lower molar 
approximately alike and closely resembling the corresponding teeth 
in Mesophylla^ except that each has a distinct though low postero- 
external cusp. Second lower molar very conspicuously basin-shaped, 
broadly oval, much wider than ranuis of jaw, its edge with two small 
but distinct cusps on anterior border and a low, indistinct postero- 
external elevation. As in the corresponding ui)per tooth, the bot- 
tom of the concavity is crossed by a distinct longitudinal ridge. 
This ridge is noticeably bicuspidate, or perhaps might be better 
described as formed by the coalescence of two cusps.* Otherwise 
essentially like Mesophylla, 

Species examined, — Ectophylla alba H. Allen. 

Remarks, — This genus is not distantly related to Mesophylla, In 
dental characters it is one of the most aberrant of the Stenoderminae, 
though the skull is not specially modified, and externally it has the 
appearance of a small, whitish Vampyrops, 



a The peculiar cuspidate character of this ridge is not well shown in Harri- 
son Allen's figure of the dentition. (Trans. Amer. Philos, Soc, n. s., XIX, 
pi. XVI, fig. 3.) 
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Genus ARTIBEUS Leach. 

1821. Artiheus Leach, Trans. Linn. Soc. London, XIII, p. 75 {jamaicensis). 
1821. Madatwus Leach, Trans. Linn. Soc. London, XIII, p. 81 {lewisii= 

jamaicensis), 
1827. Medateus Gbay, Griffith's Cuvier, Animal Kingdom, V, p. 74. 
1838. Arctiheus Gray, Mag. Zool. and Bot., II, p. 487. 
1843. Medateus Gbay, List spec. mamm. Brit. Mus., p. xviii. 
1847. Arctihius Bonaparte, Troc. Zool. Soc. London, p. 115. 
1855. Pteroderma Gervais, ExpM. du Comte de Gastelnau, Zool., Mamm if., 

p. 34 C*perspicU1atum'* from Peru, Brazil, and Guiana). 
1855. Artibwus Gervais, ExpM. du Gastelnau, Zool., Mammif., p. 34. 
1855. Dermanura Gervais, ExpM. du Comte de Gastelnau, Zool., Mammif. 

p. 36 (cinereum). 
1878. Artiheus Dobson, Catal. Chiropt. Brit. Mus., p. 514. 
1878. Uroderma Dobson, Catal. Chiropt. Brit. Mus., p. 515 (subgenus, part). 
1878. Dermanura Dobson, Catal. Chiropt. Brit. Mus., p. 515 (subgenus). 
1889. Dermanura Cope, Amer. Nat, XXIII, p. 130, February, 1889 (genus). 
1892. Artohius Winge, Jordfundne og Nulevende Flagermus (Chiroptera) 

fra Lagoa Santa, Minas Geraes, Brasilien, p. 10. 

Type-species, — Artiheus jamaicensis Leach. 

Geographic distribution, — ^Warmer parts of America, north to 
Cuba, southern Florida, and central Mexico. 
Number of forms, — About 15 forms of Artiheus are now known. 
Characters. — Dental formula (Plate V) : 

•-2 3 . 1. — 34 5 6(7) .2-2 1-1 2-2 2-2 2-2 3-3 
i2-.l.-2-45'6(7K 2-2'^l-l'-^^2-2' ^ 2-2' 3-3' ^^3-3"" 

28, 30, or 32. 

Upper incisors small, closely crowded, completely filling space be- 
tween canines, the inner with a distinctly bilobed cutting edge, the 
outer simple, hardly extending beyond base of crown of inner, but 
about equal to it in length, the cutting edge entire, oblique. Lower 
incisors smaller than upper, closely crowded between canines, the 
crowns broader than long, with slightly bilobed cutting edge. Ca- 
nines stout, simple, with distinct cingulum but no secondary' cusps. 
Upper premolars with large triangular outer cusp and broad flattish 
or concave inner surface directed backward and slightly inward; 
styles slightly developed, but the posterior usually forming a notice- 
able cusp ; second premolar with distinct though sometimes low inner 
basal cusp. Lower premolars not unlike the upper but broader rela- 
tively to their length and without the evident concave inner surface; 
the second often closely resembling the canine, especially in the 
smaller species. First upper molar with crown noticeably broader 
than long, much longer externally than internally, most of its sur- 
face occupied by a shallow-concave crushing area, the enamel of 
which is noticeably wrinkled; protocone and hypocone well devel- 
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oped and nearly equal in size, the widening and shortening of the 
crown displacing the latter cusp, so that both appear to be on ante- 
rior side of tooth, the hypocone suggesting a protocone and the 
protocone an enormously enlarged protoconule. Paracone and meta- 
cone well developed, forming, with their commissure, the trenchant 
outer edge of tooth. Outer cingulum obsolete in m ^, well developed 
in m ^. Inner cingulum distinct in both and extending to tip of 
paracone. Second upper molar slightly more than half as large as 
first, its greatest length at middle instead of along outer edge, the 
cusps all much reduced, particularly the metacone and hypocone, the 
latter being shelf-like in form and sometimes practically absent. 
Third upper molar reduced to the vanishing point, absent in some 
species and present in others as a rounded flattish remnant smaller 
than metacone of m -, close beneath which cusp it is situated. This 
tooth is so small that its presence or absence has no eflFect on the form 
of the maxillary at back of tooth row. First and second lower mo- 
lars alike in general structure, but first is the larger, and its greatest 
width is at middle or posteriorly, while that of the second is in front. 
The Stenodermine type of tooth is here seen in its most perfect devel- 
opment, though Centurio presents a more extreme phase. The crush- 
ing surface is large, finely and closely wrinkled, and slightly en- 
croached upon by the cusps. Protoconid low, but long and well 
developed, without cutting ridge on inner side. Hypoconid distinct 
though low in vi ^ ; obsolete or flat in m o. Metaconid high, narrow, 
and subterete, connected with cingulum in m o, the cingulum passing 
its base in m ^. Entoconid low but distinct, subterete. Between 
metaconid and entoconid the cingulum occasionally rises to a dis- 
tinct trenchant cusp. Third lower molar absent or present. ^Vhen 
present slightly larger than m ^ and with a small antero-internal 
cusp, j^robably the protoconid, but area of crown not or scarcely 
greater than that of metaconid of the other molars. Skull with 
moderately wide, slightly elevated brain case, wide-spreading 
zygomata and rather short, low rostrum. Length of rostrum 
slightly more than half that of brain case and about equal to lach- 
rymal breadth; depth through lachrymal region less than half 
lachrymal breadth. Palate moderately wide, the distance between 
the second upper premolars about equal to that from incisor to hypo- 
cone of first molar. Ears separate. Noseleaf well developed. No 
external tail. Interfemoral membrane narrow. Calcar short but 
distinct. 

Species examined, — Artiheus coryi (J. A. Allen), A. glaucics 
Thomas, A, intermedius J. A. Allen, A, jamaicensis Leach, A. litu^ 
ratus Lichtenstein, A. palmariim Allen and Chapman, A. parinpes 
Rehn, A, phmotis (Miller), A. planirostris Peters, A, quadrivittatus 

25733— No. 57—07 m 11 
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Peters, A. ravus (Miller), ^1. rosenbergi Thomas, A, toltecus Saus- 
sure, A. watsoni Thomas. 
Remarks. — According to the presence or absence of the vanishing 

last molars, the species may be arranged as follows: Molars |, 
planivostris ; molars g, coryi^ glaucus^ intermedius^ jamaicensis^ 
lituratus^ palmarum^ parvipes^ rosenhergi^ watsoni; molars g? 

cinereuSj phwotis^ quadrivittatus^ ravus^ toltecus. The species of 
the first group has been associated with the very different Uroderma 
hilohatum^ those of the second are Artibeus in a restricted sense, 
while those of the third have been called Dermanura^ either as a 
subgenus of Artibeus or as a distinct genus. After examining prac- 
tically all the known species, I can see no good reason for subdi- 
viding the genus Artibeus further than by removing Uroderma and 
Enchisthenes, There appear to be no other characters correlated with 
the diflferent tooth formulas; and the presence or absence of these 
terminal teeth, when reduced to the vanishing point and entailing no 
change in the form of the surrounding bone, is of little importance. 

Genus ENCHISTHENES Andersen. 

1906. Enchisthcnes Andebsen, Ann. and Mag. Nat. Hist., 7th ser., XVIII, p. 
420. December, 190(3. 

Type-speeies, — Artibeus harti Thomas. 

Geographic distribution, — Island of Trinidad, West Indies. 

Number of forms, — The type is the only species known. 

Characters, — Similar to Artibeus^ but inner upper incisor not bifid, 
and third molar both above and below well developed and effecting 
the form of the surrounding bone. 

Species examined, — Enchisthcnes harti (Thomas). 

Remarks, — This genus is well difTerentiated from Artibeus by the 
simple form of the inner upper incisor and the large size of the pos- 
terior molar in both upper and lower jaws. The only species at 
present known is further distinguished from the members of the 
genus Artibeus by the presence in the tragus of " a pointed upwardly 
directed projection on the inner margin near the tip." 

Genus ARDOPS Miller. 

1891. Stcnodcrma Thomas, Ann. and Mag. Nat. Hist, 6th ser., VII, p. 529. 

June, 1891 (part). 
1898. Stcnoclcrma Trouessart, Catalogns niamnialiuni, p. 162 (subgenus, 

part). 
1906. Aniops Miller, Proc. Biol. Soc. Washington, XIX, p. 84, June 4, 190<). 

7'ype-speeies. — Stenoderma nich ollsi Thomas. 
Geographic distribution. — Lesser Antilles. 
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Number of forms, -Tlirea species are known, Ardrops nichollsi 
(Thomas), A, montserratensis (Thomas), and A. lucice (Miller). 
Characters. — Dental formula : 

-23. 1. --34567 .2-2 1-1 2-2 3-3 ^o 

rr^ir--2 - 4 5 ^7 ' 2^' ' r-v^ ^^^ "^ 3^3=^^- 

Upper, incisors proportioned about as in Ariiheus and forming a 
straight line between canines, the outer rising barely to level of cin- 
gulum of canine, its crown broader than long, deeply grooved on 
anterior face, its cutting edge entire and with faintly indicated 
cusp, but scarcely oblique, the inner about twice as high as outer, but 
with its length nearly equal to its height, its posterior surface con- 
cave, its cuttirg edge rising to a blunt main cusp on inner side and 
sometimes showing a rudimentary second cusp on outer side. Lower 
incisors subequal, smaller than upper, the crowns projecting conspic- 
uously forward beyond roots, the anterior surface oblique, higher 
than wide, deeply grooved, the groove passing through cutting edge 
and short posterior surface. Canines stout, scarcely higher than 
large premolars (/ym * and pm^)^ the lower with well developed 
postero-external talon, this slightly indicated in upper. Anterior 
upper premolar {pm ") essentially like canine, but not as high, 
and with better developed postero-external cingulum cusp. Pos- 
terior upper premolar (pm^) about as high as canine, but with 
longer base and with a conspicuous, deep, postero-internal con- 
cavity for reception of protoconid of first lower molar; posterior 
cutting edge with large secondary cusp near middle in addition 
to the basal talon. Anterior lower premolar (pm 2) essentially 
like anterior upper premolar. Posterior lower premolar (pm 4) 
more nearly resembling lower canine and with similar large 
postero-external talon, but the length of crown greater in propor- 
tion to the height, and the shaft thicker basally. Upper molars as 
in Artiheus except that hypocone of m^ is relatively larger and 
more distinct from protocone, which it nearly equals in height ; 7r ^ 
about as large as metacone of m ^, its surface concave, with a minute 
inner cusp and two outer cusps, one of the latter situated distinctly 
inward from the cingulum. A distinct though small median cusp 
on outer side of m - is possibly a rudimentary mesostyle ; outer 
cingulum obsolete, but inner unusually well developed, that of m ^ 
passing around anterior base of paracone. First lower molar dif- 
fering noticeably from that of Artiheus in the relatively much larger 
and higher j^rotoconid, the inner side of which is provided with a 
high ridge which obliterates metaconid and extends backward to 
beyond middle of crown; entoconid high and distinct, relatively 
much larger than in Artiheus. Second lower molar more nearly 
resembling that of Artiheus^ but with the protoconid.^ i3\fti'^^^^^^*?vxs.^ 
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entoconid high and styliform; hypoconid obseliete, represented by 
a slight elevation in the ridge at edge of crown. Third lower molar 
slightly larger than m ', its crown with two distinct styliform cusps 
(probably the protoconid and metaconid) near anterior edge and a 
cusp-like posterior elevation of cingulum. Skull essentially like 
that of Artiheus in general appearance, but somewhat broader in 
proportion to its length. Rostrum flattish above, the slightly arched 
nasals forming a longitudinal median ridge which rises slightly 
above level of thickened, rounded, supraorbital ridges. Near middle 
each supraorbital ridge forms a distinct, slightly angular swelling at 
point where it bends abruptly to pass obliquely across forehead to 
join sagittal crest. Nares opening forward and slightly upward, 
extending less than halfway from front of premaxillaries to anterior 
termination of sagittal crest. Interpterygoid space continued for- 
ward to level of first molar as a nearly parallel-sided palatal emargi- 
nation. No appreciable space between incisive foramina and roots 
of incisors. Postglenoid process unusually well developed, its height 
noticeably greater than longitudinal width of glenoid surface. Exter- 
nally as in Artiheus^ but arching of second finger more conspicuous. 

Species examined, — The three at present recognized. 

Remarks. — Though externally so much like Artiheus that there are 
apparently no characters by which they may be positively distin- 
guished, the members of the small group of genera, of which Ardops 
may be regarded as the best example, are at on.ce recognizable by the 
deep emargination of the palate and the great development of the 
postglenoid process. It agrees with Phyllops and Ariteus and dif- 
fers from Stenoderma in the unmodified form of the rostrum and the 
close approximation of the incisive foramina to the roots of the 
incisors, but is distinguishable from the first by the low, usually 
bicuspid inner upper incisor, and narrow, parallel-sided palatal 
emargination, from the second by the presence of a third upper molar, 
and from both by the complete absence of the metaconid in the first 
lower molar. 

Genus PHYLLOPS Peters. 

181)5. Phyllops Peters, Mouatsber. k. preuss. Aksid. Wissensch., Berlin, p. 

350. 
1878. Phyllops Dobson, Catal. Chiropt. Brit. Mus., p. 527 (subgenus of 

t^tenodcrma) . 

Type-Species. — Phyllostoma alhomaculatum Gundlacli=^l rctiheus 
falcatus Gray. 

Geographic distribution. — Cuba. 

Numher of forms. — The type is the only species yet discovered. 

Character. — Like Ardops., but inner upper incisor with crown higher 
thun long, and without distinct secondary cusp, first and second upper 
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molars with hypocone much lower than protocone, first lower molar 
with well-developed metaconid connected with ridge on inner side of 
protoconid, and palatal emargination with sides strongly converging, 
in continuation of the divergent pterygoids. 

Species examined, — Phyllops falcatus (Gray). 

Remarks. — This genus is well diflferentiated from Ardops by the 
structure of the first lower molar and the form of the palate. 

Genus ARITEUS Gray. 

1837. AritcKs Gray, Mag. Zool. and Bot, II, p. 491, December, 1837 {flaves- 

cens^=acliradophilus), 
187(). Peltorhiuus Peters, Monatsber. k. preuss. Akad. Wissensch., Berliu, 

p. 433 (achradophilvfi). 
1878. Peltorhhius Dobson, Catal. Chiropt. Brit. Mus., p. 527 (subgenus of 

Stenoderma) , 

Type-species, — Ariteus flavescens Gray = Artiheus achradophilus 
Gosse. 

Geographic distrih \ition. — Jamaica. 

Number of forms, — The type species is the only form known. 

Characters. — Dental formula : 

-2 3. 1. --3456- .2-2 1-1 2-2 2-2 ^a 

r2 -.i.-2-456 T ' 2-2' ' nrr ^"^ 2^:2' "' 3--3=^^' 

Like Ardops^ but without the small upper molar; first lower molar 
with minute though evident metaconid. 

Species examjined, — Aviteus achradophilus (Gosse). 

Remark's. — The presence of the metaconid in m ^ and the absence of 
m ^ distinguish Ariteus from Ardops, Not only is the last upper 
molar absent, but the maxillary is too narrow behind m - for the small 
tooth to occur. 

Genus STENODERMA Geoffroy. 

1813. i^tcnodcrma (xEoffroy, Descr. de T^Egypte, II, p. 114 {rufum). 

1855. Artibwus Gervais, Exped. du Conite de Castelnau, Zool. Mamm., p. 34. 

(part, undutus=rufus) . 
18G9. Histiops Peters, Monatsber. k. preuss. Akad. Wissensch., BerUn, p. 

433 {undattis=rufus). 
1876. Stenoderma Peters, Monatsber. k. preuss. Akad. Wissensch., Berlin, 

p. 430, pi. I, figs. 1-C (rvfum). 
1878. titenoderma Dobson, Catal. Chiropt. Brit. Mus., p. 526 (part, rufum). 

Type-species. — Stenoderma rufum. Geoffroy. 
Geographic distribution. — Unknown. 
Number of forms, — The type is the only known species. 
Characters. — Dental formula : 

-23. 1. --3 45 6 7 .2j;^2 ]^-l 2-2 3-3_ 

12 -. r. -Y- 4 66 7 ^ 2 - 2' ^ 1 - i' ^^' 2 - 2' ^'^ 3 - ^~^'^' 
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In general like Ardops, but skull with nasal region much depressed 
between high suj^raorbital ridges; anterior nares directed chiefly 
upward and extending fully halfway from front of premaxilla- 
ries to point of juncture of supraorbital ridges which are not angu- 
lated at middle, but extend in a nearly straight line from front 
of orbit to sagittal crest; incisive foramina separated from roots 
of incisors by space equal to their greatest diameter; inner upper 
incisor with high slender crown, as in Phyllops: first and second 
upper molars with low but distinct metaconule on surface of crown 
l)etween hypocone and metacone. 

Species exaniiiied, — This genus is known from the published de- 
scriptions and figures only, as a second specimen has not been taken 
and the type is now lost. The details in Wagner's lithograph of 
the skull published by Peters are so complete as to leave no doubt 
that the animal represents a peculiar genus, characterized particu- 
larly by the form of the rostrum and the presence of the well-devel- 
oped metaconule in the first and second upper molars. These pecul- 
iarities make it the most aberrant member of the restricted Steno- 
dermine group. 

Genus PYGODERMA Peters. 

18G3. Pygoderma Peters, Monatsber. k. preuss. Akad. Wissensch, Berlin, 

p. 8.3 (subgenus of Stenoderma), 
18G5. Pygoderma Petebs, Monastber. k. preuss. Akad. Wissensch., Berlin, 

p. 357 (genus). 
1878. Pygoderma Dobson, Catal. Chiropt. Brit. Mus., p. 530 (genus). 

Type-species, — Stenodenna microdon Peters. 

Geographic distribution. — Warmer parts of America north to 
southern Mexico. 

Number of forms. — Two species of Pygoderma are known — the 
type, and the better known, P. bilabiatum Wagner. 

Characters. — Dental formula : 

-23. 1. --345 6- .2-2 1-1 2-2* 2-2 ^q 

r2— 17=1^— 45-6^ ^ 2 - 2 ' ^ 1 - r ^^^ 2 - 2' "' 2- 2=^^' 

Upper incisors very unequal, forming a continuous row between 
canines; the inner large, nearly half as high as canine, conical, 
slightly higher than long, in contact basally, their tips wide apart, a 
faintly suggested secondary cusp near middle of outer side ; the outer 
minute, nearly flat-crowned, barely extending to cingulum of canine. 
Lower incisors very small, closely crowded in a straight line between 
canines, their subequal crowns deeply grooved transversely to the 
tooth row. Canines low, stout, with prominent cutting edges and 
wide postero-internal heel, which, in mandibular tooth bears a dis- 
tinct secondary cusp; in both mandibular and maxillary tooth the 
cingulum is moderately developed, forming a minute posterior cusp. 
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PremolarH both above and below strongh resembling etch other and 
(■anines, from which tliey differ chiefly in m >re reduced height and 
greater triangularity of outline of mam cusp Each has a large tren 
chant outer cuKp and the two upper teeth a distinct inner cusj> high 
and well developed in pm *, low and obsolete in pm- * The low er pre 
molars lack inner cusps, but the concave inner surfacL of the tooth is 
divided by a ridge extending from inner margin of tooth neaily to 
extremity of main cusp and strongly angled near middle There is 
no indication of Kuch a ridge in the iippei premohis except a faint 
trace near summit of main, cusp in pm* and the inner concave sur 
face is very well developed, siightlj loughened posteiioily in pm* 
First upptT molar not strik- 
ingly different from last pre- 
molar in form, but longer, less 
concave, and the main cusp 
(paracone) not as high. On 
its inner side are the low proto- 
cone sfiid hypocone, occupying 
about the same relative position 
as in the second molar oiArUb 
eu3. From paracone a low 
trenchant commissure extends 
along outer edge of tooth, near 
the posterior exti-emity of 
which is the rudimentary meta 
cone. Outer and inner cingula 
very slight and irregular 
Crushing surface concave, 
closely and finely wrinkled 
Second ii p p e r molar w J t h 
barely one-foui-th area of fiivt tia 2s— PmoDERUABiLAB Arm '.apucsv f«b*- 
but -with the three main cusps "'■''^ '*" ^"^ ''' 

indicated, and a small, wrinkled, concave median surface. First 
lower molar of the usual Steuodermine type, (he outer cusps low, or 
rather joined by a high commissure, the two inner cusps well de- 
veloped and in the normal position. A high, distinct ridge extends 
along anterior border of crown. Second lower molar less than half 
the size of first, its outer cusps obsolete, its two inner cusps rela- 
tively large. Skull (fig. 23) remarkable for its very deep, culmidal 
rostrum, short, roundish palate (the inner line of the toothrows forms 
almost a circle except where broken posteriorly), and for the struc- 
ture of the inter pterygoid region. The pterygoids are rather short 
and moderately divergent posteriorly, witli short straight hamular 
processes, but below and beliind each hamular (when skull is viewed 
from below) extends a plate conspicuously concave on inner side, ikwA. 
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uniting the pterygoids with inner edge of glenoid fossa?. Between 
these plates and the audital bullas the median surface of the skull 
is occuj)ied by a noticeable depression about as large as palate and 
divided by cross ridges into five secondary depressions, the two pos- 
terior of which represent the basisphenoid pits. Palatal branches of 
premaxillaries and the two rather large palatal foramina (each of 
which is encroached on by a posterior median spine) raised above 
level of palate, at the front of which is a secondary foramen, trans- 
versely elliptical in outline, extending from incisors to level of middle 
of anterior premolars. Audital bulla? small but rather high and 
narrow, covering less than half surface of cochleae, their greatest 
diameter much less than distance between cochlea?. Ear and nose- 
leaf moderately large, essentially as in Artlheus. Second finger 
strongly bowed outward, about two-thirds as long as metacarpal of 
third. Ko external tail. Calcar and interfemoral membrane mod- 
erately developed. 

Species examined. — Pygoderma hilahiatum Wagner and P. 9nicro- 
don Peters. 

Remarks, — The members of this genus are at once recognizable by 
the remarkably shortened and deepened cuboidal rostrum, a character 
not closely approached by any other known bats. Aside from the 
form of the rostrum, the skull is not unlike that of Centuiio, Sphcero- 
nycteris^ and Ametrida^ with which it agrees in the strongly diverg- 
ing hamulars, and the widening of the floor of the braincase between 
palate and audital bullae, a peculiarity the first stages of which are 
seen in Phyllops and to a less degree in Ardops^ Ariteiis^ and Steno- 
derma. The teeth also show a general resemblance to those of Cen- 
turio and its allies, though the distortion of the tooth rows as a whole 
is in the opposite direction. Externally the animals more closely re- 
semble the true Stenodermine genera. 

Genus CENTURIO Gray. 

1842. Centurio Gray, Ann, unci ^lag. Nat. Hist., X, p. 259. 

18(>1. Trichocorj/cs 11. Allen, Proc. Acad. Nat. Sci. Philadelphia, p. 359. 

Subgenus cf Centurio (mcmu7'trii=a(lu]t male senex). 
18G6. Trichocorijtcs Gray, Proc. Zcol. Soc. Lcndou, p. 118 (genus). 
1878. Centurio DonsoN, Catal. Chiropt. Rrit. Mus., p. 542. 
1897. Trichoeoryctcfi Troikssart, Catalogus Maunnaliuni, p. iG4. 
1901. Centurio Rehn, Proc. Acad. Nat. Sci. I»hiladolphia, p. 297, June 8, 

1901. 

Type-species, — Centurio senex Gray. 

Geographic distribution, — Central America and southern Mexico. 
The supposed Cuban record is erroneous.'' 

Number of forms, — Only one species is now recognized. 

« See Alston, Biol. Cent.-Amer. Mamiu., 1879, p. 51 
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Characters, — Dental formula : 

- 2 8. 1. - - 3 4 5 6 - , 2-2 1-1 2-2 . 2-2_ 

12-. 1. -2-4 5 6-^2-2'^!- V^^ 2 - 2' ^^ 2 - 2'~^^- 

Upper incisors small, subequal, forming a discontinuous, nearly 
straight row between canines. Inner tooth larger than outer, its 
crown narrow, longer than high, the cutting edge rising to a point 
at middle and slightly emarginate on each side, the emarginations 
sometimes deep enough to make the crown appear tricuspid. Outer 
incisor with indistinct cusp at outer edge. Lower incisors equal, 
low, closely crowded in straight line betw^een canines, their crowns 
transversely grooved. Upper canines flattened antero-posteriorly, 
the anterior surface concave just above base, the tip distinctly bent 
backward; posterior surface convex below, concave above; cutting 
edges well developed. Lower canines similar, but smaller, the front 
Kurface slightly and evenly convex from base to tip, the posterior 
surface concave. Premolars not very different from lower canines, 
the mandibular teeth almost exactly similar, except that their bases 
are longer and their shafts not as high. Posterior upper premolar 
with distinct though small supplemental cusp on posterior cutting 
edge, and with concave surface of crown noticeably roughened. 
Molars, both upper and lower, of the ordinary Stenodermine type, 
but with its peculiarities carried to the extreme ; m ^ almost twice 
as broad as long; hypocone, protocone, and paracone directly in line 
with each other and nearly equidistant, all well developed; meta- 
cone long and low, a small supplemental cusp between paracone 
and metacone; outer cingulum obsolete, the inner well developed 
and extending to point of paracone; m^ more than half as large as 
m % the four normal cusps present, but the two outer very short, 
almost terete, and the metacone considerably displaced inward by 
the abrupt rounding off of jDOstero-external angle of crown. Crush- 
ing surfaces of both teeth finely and closely wrinkled. Lower 
molars not specially modified, each with the usual two inner and 
two outer cusps and a flattish, very wide, finely corrugated crushing 
surface. Anterior molar broadest posteriorly, posterior broadest 
anteriorly; rti ^ with about two-thirds the crown area of m ^ (Plate 
VI, fig. 2). Skull with high, rounded, narrow braincase, and prac- 
tically no rostrum, the nares being at level of anterior zygomatic 
root and opening directly above incisors. Sagittal crest distinct, 
extending over entire brain case. Palate very wide and short, its 
length only about half its width. Posteriorly it is angular-emar- 
ginate by forward extension of interpterygoid space. Pterygoids 
simple, rather strongly diverging posteriorly, with distinct, outward- 
curved hamular processes. Between pterygoids and audital bulkx? 
lies a broad, flat space, traversed by a median longitudinal ridge. 
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Audital bulla* very small, covering much less than half surface of 
cochleae. Rami of lower jaw strongly diverging, their spread poste- 
riorly much greater than the length of each ramus. Ear w^ith con- 
spicuous inner lappet. No true noseleaf, but entire face and throat 
a complicated mass of naked dermal outgrowths. Second finger 
moderately bowed outward, about as long as metacarpal of third. 
Calcar well developed. No external tail. Interfemoral membrane 
moderately wide. 

Species examined, — Centuvlo senex Gray. 

Remarks. — Externally this genus is recognizable by the very short, 
broad face, completely covered with wrinkled dermal outgrowths. 
The skull is distinguished from that of the other short-snouted 
Stenodermines by the position of the external nares directly over 
the roots of the incisors. I can see no reason to make Centurio the 
type of a distinct subfamily. It is very closely related to Spha^ro- 
nycteHs and Ametrida^ and in many ways is connected with the 
typical Stenodermines by such genera as Pygoderma and Phyllops. 
In spite of the great shortening of the rostrum and consequent dis- 
torting of the upper canines, the general type of the dentition is not 
very diflFerent from that of Artibeus, 

Genus SPH^^RONYCTERIS Peters. 

1882. flph(rronyctcris Peters, Sitzungsber. k. preuss. Akad. Wissensoh., 
Berlin, p. 088. 

Type-species. — Sphceronycteris toxophylliim Peters. 

Geographic distrihntion. — Tropical South America (Peru and 
Venezuela). 

Nuwher of formes. — Only the type species is known. 

Characters. — In general like Centurio; face hairy; muzzle with 
a thickened ridge-like outgrowth, best developed in males; skull 
with rostrum even more shortened than in the related genus, the 
nares so retracted between orbits that they are separated from in- 
cisors by a horizontal area the width of w^hich is nearly equal to 
distance between canines; anterior edge of orbit produced into a 
conspicuous, thin plate; palate not twice as wide as long; zygoma 
noticeably expanded and bent upward at middle; upper incisors 
very unequal, the inner fully one-third as long as canine, conical, 
convex in front, concave behind; the outer minute, flat-crowned, 
closely crowded between first and canine; upper canine not con- 
cave at base; a minute, quadrate third lower molar. Structure of 
teeth in general quite as in Centurio., though the molars are less 
extreme in the development of the Stenodermine peculiarities. 

Species examined. — Sphwronycteris toxophyllum Peters. 

Remarks. — This genus is closely related to Centurio^ and it is 
almost impossible to decide which of the two is the more highly 
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specialized. In the reduction of the rostrum Sphceronycteris has 
certainly proceeded further ; this is also true of the plate-like develop- 
ment of the anterior edge of orbits and of the widening and upward 
bending of the zygomata. On the other hand the persistence of the 
third lower molar is a more primitive character, the form 'of the 
upper canine and of the palate is less aberrant, and the development 
of the dermal outgrowths on face is much less extreme. 

Genus AMETRIDA Gray. 

1847. Ametrida Gray, Proc. Zool. Spc. London, p. 15. 
1878. Ametrida, Dobson, Oatal. Chiropt. Brit. Mus., p. 530. 

Type-species. — Ametrida centurio Gray. 

Geographic distribution. — Tropical South America. 

Number of formes. — Two species are now known. 

Characters. — DiflFers from Sphceronycteris in the presence of a 
small but normally formed noseleaf , in the still greater shortening of 
the rostrum, so that flat space in front of nares is wider than distance 
between canines, in the retraction of the anterior wall of orbit until 
orbital space is wider than long, in the presence of a mere bead along 
anterior rim of orbit, and in the practical absence of any interptery- 
goid space, the pterygoids being directed almost perpendicularly out- 
ward and the choanae opening between them as a rounded vertical 
aperture facing backward. Teeth essentially as in Sphceronycteris^ 
but upper incisors smaller and inner cusps of upper molars better 
developed, though in the same position. Minute third lower molar 
jjresent as in Sphceronycteris. 

Species examined. — Ametrida centurio Gray and A. minor H. Allen. 

Remarks. — Of the three related genera, Ametrida^ Sphceronycteris^ 
and Centurio^ the first is externally the least modified, retaining as it 
does its practically normal noseleaf. In dental characters it agrees 
with Sphceronycteris.^ w^hich is in this respect less aberrant than 
CentuAo. Its skull, however, is the most peculiar of the three, show- 
ing the greatest extreme of rostral shortening, and in addition having 
a structure of the choana; that is unique among bats. 

Svibfamily r»IIYIL.IL.ONYCTER,IlSr.^<:. 

1865. Olossophagw (part) Peters, Mouatsber. k. preuss. Akad. Wissensch., 

Berlin, p. 257. 
1875. Olossophagw (part) Dobson, Ann. and Mag. Nat. Hist, 4th ser., XVI, 

p. 350, November, 1875. 
1878. Olossophagw (part) Dobson, Catal. Chiropt. Brit. Mus., p. 497. 
188G. Glossophaginw (part) Gill, Standard Natural History, V, p. 178. 

1891. Phyllostomatinw (part; Glossophagine division, part) Flower and 
Lydekker, Mammals, living and extinct, p. 672. 

1892. Olossophagw (part) Winqe, Jordfundne og nulevende Flagermus 
(Chiroptera) fra Lagoa Santa, Minas Geraes, Brasilien. p. 24. 

1898. Rrachyphyllina (part) H. Allen, Trans. Amer. Philos. Soc, n. s., XIX. 
p. 258. 
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Geographic disitrihution. — Bahama Islands and Greater Antilles. 

Charactern. — ^Teeth highly abnormal. Upper molars with low, in- 
distinct paracone and metacone at extreme outer edge of crown. Pro- 
t<K:one low or obsolete, situated at extreme inner margin. Interme- 
diate region occupied by a wide, shallow groove, angled at middle. 
I»wer molars very long and narrow, their cusps too indistinct to be 
fxisitively identified; m ,, and usually m , and m 3 also, with distinct 
median longitudinal groove, their structure almost exactly similar to 
that in the Kiodotinae. Xoseleaf small or rudimentarv. Rostrum 
and tongue elongated, the tongue armed with lengthened, bristle-like 
papilla*. 

Ilvitory. — Since the genus Phyllonycteris was discovered this group 
has not l>een distinguished from the Glossophaginae except by Har- 
riscm Allen. He associated it with Brachyphylla to form a section, 
Hrachyphyllina or " Glossophagina aberrantia,"' of the Glossopha- 
giiia?. That it should be separated from the Glossophagine bats there 
can 1x5 no doubt, but of its near relationship to Brachyphylla I can 
detect no indication. The Phyllonvcterinse mav be an offshoot from 
some Hemidermine stock, as the teeth in one genus show such a 
resemblance to those of Rhinophylla that it may perhaps indicate 
more than a fortuitous likeness. 

Priuf'ipal subdivisions. — Three genera are represented among the 
species of Phyllonycterinae thus far known. 

KEY TO THE GENERA PHYLLONYCTEBINiE. 

Base of brain case between pterygoids with deep, conspicuous, longitudinal 

j^roove Reithronycteris, p. 174. 

Base of brain case between pterygoids flat with slightly developed median 
longitudinal ridge. 

Second and third lower molars without cusps; calcar absent; inter- 
femoral membrane extending to middle of tibia only. 

Phyllonycteris, p. 172. 
Second and third lower molars with two low but distinct cusps each ; 
calcar present ; inter femoral membrane extending to calcar. 

Erophylla, p. 175. 

Genus PHYLLONYCTERIS Gundlach. 

ISOT). PhyUonyctcris Gundlach, Monatsber. k. preuss. Akad. Wissensch., 

Berlin, p. 817 (part). 
1878. PhyUonyctcris Dobson, Catal. Chiropt. Brit. Mus., p. 501 (part). 

Type-species. — Phyllonycteris poeyi Gundlach. 
Geographic distribution. — Cuba. 
Number of foimis. — The type species only. 
(liaracters. — Dental formula (Plates III, IV, fig. 4) : 

-2 8. 1. --34567.2-2 1-1 2-2 3-3 ^^ 

12_:i;-_2^T6~7 " 2^' ' TZ^i^P^ 2^2' ''' S^ = ^^' 
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Upper incisors Kmal!, in a slightly convex, continuous row, the outer 
separated from canine by space equal to length nf cutting edge of /', 
Inner incisor fully <Iouble the bulk of outer, though the two when 
viewed from in front do not differ materially in form, their crowns 
being low, longer than high, with nearly horizontal cutting edge. 
Outer incisor wider relatively to its length thi.n inner. Mandibular 
incisors very small, with low, flat, rounded crowns, the outer not as 
small as inner. They extend between canines in a slightly convex row 
broken by minute spaces, of which the median is the most distinct. 
Canines simple, without secondary cusps, the upper somewhat less 
than half as long as high, with well-developed cutting edges but with 
concave area on inner surface, shallow. Lower canine slender, the 
shaft nearly terete, the posterior basal edge produced into a distinct 
heel. First iipper premolar small, 
scarcely equal to inner incisor, its crown 
very low, longer than broad, with indis- 
tinct cutting edge rising to a slight an- 
gle anteriorly. Upper molars longer 
than broad; protocone low and broad, 
forming the entire shelf-like, broadly 
rounded inner edge of tooth; paracone 
and metacone low and long, about equal 
in m ' and m ', the metacone niuch 
smaller in m^; between paracone and 
metacone a distinct though very small 
elevation, probably the remnant of the 
mesostyle; inner half of crown flat, 
outer half rising at a distinct angle ; m ' 
slightly smaller than m ' ; m ' more than 
half as large as m' slightly smaller 
than w* '; m' more than half as large 
as tn, ^. Lower molars long and narrow, the second somewhat more 
than half as long as fir.st, the third alwnt half as large as second. 
Crown of m ' and m ' flat, the central portion distinctly concave, 
the margin without cusp.'^ ; m ^ with a similar concavity occupying pos'- 
terior two-thirds of crown, the anterior third rising into a low cusp. 
This tooth is almost exactly similar to the posterior premolar except 
that it is nearly twice as long. Skull (fig. 24) essentially as in the 
less modified Glossophaginie, but rostrum deeper; zygomatic arches 
incomplete. Base of brain case flat, showing no special peculiarities, 
the region between pterygoids with low median ridge. Basisphenoid 
pits barely indicated. Audital bulla; rather large, covering more than 
half surface of cochlcBe. Ears moderately large, separate, Noseleaf 
rudimentary, the erect portion represented by a mere bluntly an^uhir 
projection. Tongue long and extensibh;, armed with incurved pa^vl- 
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\tp at tip. I»w<T lip conspicuously divided in front. Calcar absent. 
Inter femora! membrane verj' narrow, extending to middle of tibia. 
Tail alxiut half as long as femur, included to middle in interfemoral 
membrane. 

Nped^n examined. — Phyllonycteris poeyi Gundlach. 

IleTnarkx. — Superficially this genus might be mistaken for a mem- 
Imt of the Glossophaginie, but it is readily distinguishable by the 
aljHcnce of the calcar and by the narrow interfemoral membrane 
which does not extend below middle of tibia. The structure of its 
teeth is strikingly peculiar as compared with that in any of the 
OIoHsophagine bats. 

Genus REITHRONYCTERIS Miller. 
inyctcrin Milleb. Proc. Acad. Xat Scl. Philadelphia, p. 333, 



1808. Ilrithn 

July 12. 
1!»04. iihi1hnmyi:tei-i» Klliot 

mid tlic West Indies, p. 
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—Reith ronyc te ris ap k - 
ylla Miller, 
Geographic distribution. — Jamaica, 
Xumher of forms. — Only the type 
species is thus far known. 

Characters. — Similar to Pkyllo- 
nycteris, but floor of brain case ele- 
vated out of its usual position, so 
that roof of posterior nares is formed 
by two longitudinal folds given off 
probably by the pterj-goids and 
nearly meeting in median line in re- 
gion usually occupied by basisphe- 
noid and presphenoid. 

Species examined. — -Reithronycte- 
ris aphylla Miller. 

Remarks. — Through the kindness 
^ of the authorities of the Jamaica 
F Institute I have been enabled to re- 
AMAHA. X 1. examine the type of Reithronycteris 

aphylla, the only siwcimen by which the genus and species is known. 
I Clin tliprefon' correct two inaccuracies in the original account: 
The tail is, like that of Pliyllonycteris, only half as long as the 
femur, and the teeth do not in the least resemble those of Brachy- 
phylla. Tlie toeth, though slightly injured by decalcification, are 
cvidenlly similar to those of Phyllonyrteris poeyi, an animal with 
which I was not ncqiuiinted in 1808. The following differences may 
!>;■ noted : 'J'liere is less contrast in botli diameter and height of the 
upper incisors, the four teeth stand in an almost straight row, and 
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the crown of the inner tooth is longer in proportion to its height, less 
oblique on cutting edge, and less concave posteriorly; the second 
upper molar is narrower on lingual side; the lower incisors are 
slightly smaller and more widely spaced, and the lower premolars are 
broader in proportion to their length. Skull (fig. 25) with rostral 
portion relatvely broader than in Phyllonycteris poeyi^ and palate 
wider anteriorly. Between Reithronycteris and Phyllonycteris there 
appears to be no tangible diflFerence in the tongue, though both are 
readily distinguishable by this character from Erophylla. 

Genus EROPHYLLA Miller. 

1864. Phyllonycteris Gundlach, Monatsber. k. preuss. Akad. Wissensch., 

Berlin, p. 817 (part). 
1878. Pliyllonyc'tcris Dobson, Catal. Chiropt. Brit. Mus., p. 501 (part). 
1898. Phyllonycteris II. Allen, Trans. Amer. Philos. Soc, n. s., XIX, p. 

2G1 (part). 
1906. Erophylla Miller, Proc. Biol. Soc Washington, XIX, p. 84, June 4, 

1906. 

Type-species. — Phyllonycteris honibifrons Miller. 

Geographic disti'ihution, — Bahama Islands and Greater Antilles. 

X umber of forms. — Four species of Erophylla have been described : 
E. homhifrons (Miller), FJ. planifrons (Miller), E. santacristohalen- 
sis (Elliot), and E. sezekorni (Gundlach). 

Characters. — Like Phyllonycteris^ but calcar distinct, though short, 
interfemoral membrane extending to calcar, noseleaf with upright 
portion represented by an evident, pointed, median projection ; skull 
with zygomatic arches complete, and lower molars all distinctly 
cuspidate and wnth noticeable cutting edge. Incisors, canines, and 
lower premolars essentially as in Phyllonycteris^ except that pin * 
is relatively larger and much more noticeably concave on inner sur- 
face. Upper molars (Plate IX, fig. 2) diflFering from those of Phyl- 
lonycteris in the greater height and more trenchant character of the 
outer main cusps and the more distinct concavity of the crowns. In 
m ^ and m ^ there is no trace of the rudimentary mesostyle. First 
lower molar with a low, but distinct, posterior cusp, and an outer 
slightly trenchant ridge high enough to cause the concave surface to 
be directed somewhat inward. Second and third lower molars like 
first, but considerably shorter, the anterior and posterior cusp rela- 
tively more developed and their cutting edge near middle of crown 
instead of at outer border. 

Species examined. — I have examined all the known species. 

Remarks. — This genus is well differentiated from Phyllonycteris 
by the structure of its calcar and interfemoral membrane and by its 
distinctly cuspidate second and third lower molar. The species are 
also distinguishable from Phyllonycteris poeyi by the sharply pointed 



upper edge of noseleaf. Erophi/Uti is less highly mudified than Pkyl- 

' loni/ctene. and the peculiarities of its dentition may indicate the 

descent of the subfamily Phyllonycterinffi from a neuiideniiine stock. 

Family DESMODONTID.E. 

1831. Ve'pertUioneg {Vf^npertlllfinidir) (part; I'hyllo»tnii>lna. r>f"'t'l Bona- 
parte, Suggio di una dlstrlh. nietodleo degll Aiiliii. Veit., i>. l~i. 
1838. T'espej-fiHoiiWiE (part; PhyUoitomlna. i>iirt) Gbay, Mag. Zool. imd 

Bot, II, p. 486, December, 1838. 
1830. Hwmatophilini Watebhouse, Zoology of tbe Voj-age of H. M. S. 

Beagle, 11. Mammalia, p. 3. 
1840. Isliopkora (part; Detmodina) Waqneb, Scbreber'a SSugthiere, Sup- 

plemeutb., I, p. 375. 
1842. PhyUostominea: (part) Leshon, Nouveau Tableau du K&gue Animal, 

Mamm.. p. 30. 
1845. Desmodina Bohapabte, Cat. Met, Mamm. Burop., p. 6. 
18Mi. [FiiyUoatomiita] " Plij'UostomldCs" (part ; Desmodinu, part) Gebvais, 

Esi)M. du Comte de Castelnau, Zool., Mamin., p. 30. 
1865. Phyllostomoia (port; Desmodi) Tetebs, Monateber. k. preuss. Akad. 

Wlasensch. Berlin, p. 257. 
1865. H(smatopJtlHna Htjsiey, Proc Zool. Soc. London, p. 388. 
ISSS. PJtylloBtotnidw (part; Destnodlna) Gray, Proe. Zool. Soc. London, 

p. 118. 
1872. DesmoSldw Gtll, Arrangement of tbe Families of Mammals, p. 16. 
1E75. PhylloslomM(r. (part: Phyllogtominw, part; Denniodonteg) Dobhon, 

Ann. and Mag. Nat Hiat, 4tb ser.. XVI. p. 350, November. 1875. 
1878. PhyllosionMir (part; PhylHutoviinn; part; Deamodoiite^) Dobson, 

Catal. Chlropt. Brit Mus., p. 545. 
IS86. DeimodontMiF Gili, Standard Natural History, V, p. 175. 

1891. Phyllontomatiilw (part; Phyllostomatimr, part; Deamodont division) 
Floweb and Lydekbeb, Mammals Living and Extlm't, p. 6T8. 

1892. Phyllontitmatidir (part; Phylloslomatini. part: Demiifidoiites) Wince, 
Jordfnudne og nulevende FlagermuB (Chlroptemt fra Lagoa Santa, 
Minas Geraes, Braslllen. p. 24. 

Geographic distribution. — ^Warmer parts of America, north to 
southern Mexico. 

Characters. — Ijike the Phylloatomidro in respectto the wing, pec- 
toral girdle, and pelvis, except that the tuberosities of the hume- 
rus are more nearly equal in size, and both more distinctly exceed 
head. Fibula large, extending to head of tibia. All the long bones 
of the leg and wing deeply grooved for accommodation of muscles, 
this especially noticeable in tibia, fibula, and femur. Teeth very 
highly specialized for cutting, all trace of crushing surface being 
absent, and cheek teeth so reduced that the length of entire upper 
row is less than that of canine along alveolus. Stomach a slender 
cEecuni-like structure. Nostrils surrounded by dermal outgrowths 
that form a very rudimentary noseleaf, 

Htxtorij. — Although recognizefl as a distinct group by "Waterliouse 
an }ong ago as ]83!), and again in 18"^ and 188C by Gill, the Desmo- 
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dontidse have been almost universally associated with the Phyllo- 
stomida?. Winge placed Brachyphylla with them, but otherwise they 
have been regarded as the only members of the group. 

Remarks, — ^The Desmodontida? are somewhat closely related to the 
Phyllostomida?, as shown by the structure of the palate, wing, and 
shoulder girdle, but their modification for strictly sanguivorous 
habits is so extreme that it seems quite unnatural to retain them in 
the same family. It is hardly possible to suggest which group of 
the Phyllostomes is likely to contain their nearest allies, though a 
possible relationship with the Hemiderminse is suggested by the 
noticeably trenchant molars of Rhinophylla, 

Principal subdivisions, — ^The members of this family represent 
three genera. 

KEY TO THE GENERA OF DESMODONTID^. 

Outer lower incisor seven-lobed ; lower cheek teeth four Diphylla, p. 179. 

Outer lower incisor with not more than two lobes ; cheek teeth three. 

Inner lower incisor deeply two-lobed; thumb about one-fifth as long as 

third finger Desmodus, p. 177. 

Inner lower incisor with large median lobe and a minute outer and 
inner lateral lobe; thumb about one-eighth as long as third 
finger Diwmus, p. 178. 

Genus DESMODUS Wied. 

1824. Desmodus Wied, Abbild. Naturgesch. Brasilien, 5te Lief., pi. and text. 
1834-86. Edostoma d'Orbigny, Voyage dans I'AmOrique M^rid., p. viii. 
1878. Desmodus Dobson, Catal. Chiropt. Brit. Mus., p. 540. 
1905. Desmodon Elliot, Check List Mamm. North Amer. Cont. etc., p. 5.S0. 

Type-species, — Desmodus rufus Wied= Phyllostoma rotundum 
Geoffroy. 

Geographic distribution, — Warmer parts of America, north to 
southern Mexico. 

Number of forms, — The type species is the only form of Desmodus 
thus far known. 

Characters, — Dental formula (Plates IX and X, fig. 3) : 

- 2 -. 1. - - - 4 5 - - . 1-1 1^ 1-^1 1j:_1 _^ 

1 2 -. 1. - 2 - 4 5 - - '^ 2 - 2' ^ 1- V^^'^ 2-2' '^^ 1 - 1"^^* 

Upper incisors very large, almost completely filling space between 
canines, the two teeth in ccmtact anteriorly to beyond middle, strongly 
l)rojocting, with acute triangular point and long, very sharp, slightly 
concave cutting edge. Lower incisors minute, straight, in pairs at 
outer sides of two deep pits in which the upper incisors fit when jaws 
are closed ; the pairs separated from canines and from each other by 
spaces about equal to their own length. The crown of each tooth is 
deeply bilobed at the apex, the inner lobe slightly the larger, 
25733— No. 57—07 m— 1^ 
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Canines large, long, and narrow, with acute points and very sharp 
posterior cutting edge, the upper decidedly larger and more lancet- 
shaped than the lower. Upper cheek teeth minute, scarcely larger 
than lower incisors, the length of the two together scarcely 
equal to length of canine along alveolus. Viewed from the 
side they are subquadrate in outline, slightly higher than long, 
the cutting edge sloping a little backward. Viewed from above 
they are seen to be narrowly wedge-shaped and drawn down to a 
very acute, knife-like cutting edge. Second lower cheek tooth much 
like the two upper, but with cutting edge sloping forward instead of 
backward. Anterior tooth nearly one-half longer than posterior, its 
cutting edge very oblique, beginning anteriorly at level of alveolus 
and reaching height of next tooth at extreme posterior edge only. 
Posterior cheek tooth nearly as long as anterior, but w^ith the cutting 
edge horizontal except for three or sometimes four irregular serra- 
tions (Plates IX and X, fig. 3). Skull with braincase large, very 
wide posteriorly, narrowing rapidly in front, the rostrum reduced to 
a mere support for the enormous incisors and canines. Palate deeply 
concave laterally, slightly concave longitudinally. Interpterygoid 
space distinctly wider posteriorly than anteriorly. Audital bullae 
well developed, covering more than half surface of cochleae. Lower 
jaw with posterior segment nearly as long as anterior, its upper and 
lower borders nearly parallel, its anterior border rising abruptly; 
angular process small, nearly in line with alveoli. Ears rather 
small, separate, distinctly pointed. Thumb about one-fifth as long as 
third digit, its metacarpal with a short rounded pad at base and a 
more elongate pad under outer half. Calcar reduced to a wart-like 
excrescence not connected with interfemoral membrane, the middle of 
which terminates about half way between knee and ankle. Tail 
absent. 

Species examined. — Desmodus rotundus (Geotfroy). 

Re?narks, — This is the best known and most characteristic genus 
of the family. Except for the simple lower incisors it is the most 
specialized member of the group. It seems highly doubtful whether 
the animals would be able to take other food than blood. 

Genus DI^^MUS Miller. 

190(5. DUrmuH Miller, I*roc. Biol. Soe. Wasbingtou, XIX, p. 84, Juue 4, 1904. 

Type-specieH. — Desmodus youngi Jentink. 

Geographic distrilmtion, — Brazil and Dutch Guiana. 

Ninnher of forms, — Only the type species is now known. 

Characters. — Similar to Desmodus^ but thumb much less elongated, 

only about one-eighth as long as third digit, the two pads on under 

side of its relatively short metacarpal coalesced ; skull with posterior 

soginent of nvdndihla higher ; teeth as in Desmodus^ except that the 
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lower incisors are less distinctly paired, their tips curve slightly 
inward, the cutting edge of the outer is entire and distinctly longer 
than that of inner, the inner tooth is trilobate, with large median 
lobe, a minute inner lobe near tip and an equally small outer lobe 
near base, and posterior lower cheek tooth rises to a distinct cusp 
near middle. 

Species examined, — Dirvmns yoiingi (Jentink). 

Remarks, — The peculiar short thumb with single pad" under its 
metacarpal and the slightly recurved lower incisors with their dif- 
ferent system of cusps are the principal characters which distinguish 
this genus from Desmodus, The thumb, in fact, is scarcely longer 
than in Diphylla., but it differs notably from that of the related genus 
in the presence of the large pad on metacarpal. So far as can be 
judged from the skins only, both legs and forearms share in the 
tendency to shortening so conspicuous in the thumbs. The two 
peripheral phalanges of the fingers are, however, as pointed out by 
Doctor Jentink, decidedly elongate as compared with the same bones 
in Desmodus^ and this is another point of resemblance to Diphylla, 

Genus DIPHYLLA Spix. 

182.3. DiithyUa Spix, Simiar. et A'esport. Krasil. Spec. Nov., p. 08. 

1878. Diphylla Dobson, Catal. Chiropt. Krit. Mus., p. 550. 

189(5. Diphylla II. Allen, Proc. U. S. Nat. Mus., XVIII, p. 769, October, 

27, 181h;. 
18915. Uwmatonycteris H. Allen, Proc. U. S. Nat. Mus., XVIII, p. 777 

(name based on a probably abnormal specimen of Diphylla). 

Type-species. — Diphylla ecaudata Spix. 

Geographic distribution. — Tropical America north to southern 
Mexico. 

Numher of fotin-s. — Only the type species has thus far been dis- 
covered. 

Characters. — Externally like Desmodus^ but with shorter, broadly 
rounded ears, short thumb like that of D'uvnius^ but with no distinct 
pad inider metacarpal, and a well-formed though small calcar. 
Skull differing from that of Desmodus in the nuich higher, broader 
interorbital region, nearly parallel-sided interpterygoid space, and 
low, weak posterior segment of mandible. Dental formula : 

-2 3.1. 456-. 2 -2 1-1 1-1 2-2 ,,^ 

r2^.Trr2:r4T6-- V-2' ^-^'^^^2^2^ ^'^2-2='^- 

Inner upper incisors as in Desmodns,^ but not as large, and in con- 
tact to about middle only. Outer incisor minute, structureless, barely 
if at all piercing gum, and situated close to middle of inner side of 

a The surface of this pad is crossed by a distinct furrow indicating its origin 
from the two pads of Desmodus, 
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canine. Lower incisors mticli larger than in Den/noduit or Di/i 
■ fonniiifr a continuons convfx i-ow, separated, however, from t 
Iby distinct spaces. The edges of the teeth are slightly recurved over 
I the pits that receive tips of iipiier incisoi-s, and when viewed fi-oiii in 
I front the upper surface is almost straight, 'i'he crowns in this 
' Tiew are fan-shaped, that of the inner tooth alxint as long (on cutting 
I edge) as high, that of outer decidedly longer than high, and slightly 
one-sided, the inner Ixtrder being longer than outer. Cutting edge 
of inner tooth with four equal beadlike lobes, that of outer with 
seven similar lol^e^s. Upper cheek teeth as in /fcxmodim. except for 
the presence of the minute, structureless, styliform m -, the point of 
which barely reaches level of cutting edge of the other teeth. Lower 
cheek teeth differing in several details from tho.se of DcKmaduif ,• the 
first {pm ,) is not oblique, but has the cutting edge as high in fi'ont 
as behind and rising to a point at middle; third (m ^) similar to first, 
but intervening tooth (pm ,) with cutting edge almost straight ; pos- 
terior tooth (m j) similar to second, but smaller. 
Species examined.— Dipfiylla ecaudata Spix. 

Bemnrks. — Diphylla is recognizable externally by ils short, broad 
cat's, short thumb without pad on underside of metacarjjal, and by 
the presence of a minute though evident calcar to which the very 
narrow uropatagium extends. Its most striking charactei-s are. how- 
ever, the form of the mandible, the tooth formula, and the structure 
of the lower incisors. The fan-shaped, seven-lobed outer lower in- 
cisor is unique among bats, and, so far as I know, there is no tooth 
eimilar to it in other mammals. In a certain vi&y it .sugge.sts the 
lower incisors of Cynocephalus and Cohigo, but the lobation is con- 
fined strictly to the edge. Except for the remarkable development 
of the lower incisors, Diphylla appears to be the least specialized of 
the DesmodontidiE, retaining as it does its calcar, / ^, m -, and m „, and 
showing to a less degree than the other genera the reduction of the 
rostrum and the high development of the cutting toctli. 

Family NATALIIXE. 

1831. Veajtertiltoneg {Vt-spertilionidfr) (part; i expprtiUoiiimi. jmrt) Bona- 

PABTB, Saggto'dl una distrib, niettxilca d^ll Aiiiiii. \'ert.. |i. l-'i. 
1838. VeaftertilionidfF (part; Teapertillonina, part) Gbav. Mag. ZcMil. aud 

Bot.. 11, p. 494, Dpcemlier. 1S.SS. 
1840. OymnnrMtia (part; \ eipertiUonina, part) Waqneb. Sclireber's SHug- 

thlere. Stippleinentb., I, p. 48.3. 
1853. IPliyUoxtamMa'] " PhyHoBtomldPs " (part; T'ompi/Wno. part) Gervaib, 

Exp&l. du Coiute de CuHteluuu, Zuol., Uamui., p. H ('Speetfellum'= 

Salalui). 
1855. IVcupertilinnido!] " Vespertlllontdfti" (part; Vpsperllllmhtn, part) 

Gkbvais, EsiiftJ. du Ciinite de CHKtelnau. Ziml., Mamui.. p. ri2 (.V/w/iW/mh), 
1855. ViimiiiiHna Ipiirt; Spi-rlri'Iluni — yatalHH) Gehvais, E.\iied. du Comte 

tilt CnHtoliinu, Zotil., Jluniui.p p. 44. 
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18G5. Vespertiliones Peters, Monatsber, k. preuss. Akad. Wissensch., Ber- 
lin, p. 258 (part; *Spectrellnm'=Natalus, and Nyctiellus). 

1866. Vespertilionidw (part; Nataliniay 'Nyciicellina, and Furipterina) 
Gray, Ann. and Mag. Nat. Hist, 3d ser., XVII, p. 91, February, 186G. 

18G6. Noctilionidw (part; Speclrellina) Gray, Ann. and Mag. Nat. Hist, 
3d ser., XVII, p. 93. 

1870. Vespertiliones (part; Vespertiliones, part) Fitzinger, Sitz. ber, kais. 
Akad. Wissensch., Alatli. Naturwissensch. Classe., Wien, LXII, Abth. 
I, p. 66. 

1875. Vespertilionidw (part; Miniopteri, part) Dobson, Ann. and Mag. Nat 
Hist., 4th ser., XVI, p. 349, November, 1875. 

1878. Vespertilionidw (part; Miniopteri, part) Dobson, Catal. Chiropt 
Brit Mus., p. 170. 

188i). Vespertilionidw (part; Miniopteri, part) Gill, Standard Natural His- 
tory, V, p. 166. 

1891. Vespertilionidw (part; Miniopterine division, part) Flower and 
Lydekker, Mammals, living and extinct, p. 660. 

1892. Phyllostomidw (part; Nataiinw) Allen, Proc. U. S. National Mu- 
sefim. XV, p. 437, October 28, 1892. 

1892. Vespertilionidw (part; Natalitii, part) Winoe, Jordfundne og nule- 
vende Flagermus (Chiroptera) fra Lagoa Santa, Minas Geraes, Bra- 
silien, p. 24. 

1899. yatalidw (part) Miller, Bull. Amer. Mus. Nat Hist, XII, p. 245, 
December 23, 1899. 

Geographic distribution, — Warmer parts of America north to the 
Bahama Islands and central Mexico. 

Characters, — Humerus with trochiter nearly as large as trochin 
and projecting noticeably farther beyond head, its surface of articu- 
lation with scapula nearly half as large as glenoid fossa and very 
definitely outlined, epi trochlea well developed, but short and thick, 
with broad spinous process, capitellum distinctly out of line with 
shaft; second manal digit with fully developed metacarpal but no 
phalanges; third finger with two phalanges; shoulder girdle normal 
in structure, but prestei'num relatively large and strong, its width 
equal to length of presternum and mesosternum together, its keel 
slanting backward; mesosternum very narrow, its keel much higher 
than its width posteriorly ; xiphisternum scarcely longer than broad, 
its keel low but distinct; foot normal; fibula thread-like, usuall}'^ 
cartilaginous at its upper extremity, which extends to head of tibia; 
pelvis essentially normal, but ilia unusually expanded laterally and 
dorsal and ventral profiles of ossa innominata more nearly parallel 
than in any other bats except the Rhinolophida? and Hipposideridae, 
sacrum with boundaries of vertebrae nearly or quite eflFaced, though 
general form of bone not peculiar; vertebra? from last dorsal to 
antepenultimate lumbar fused into a solid, laterally compressed mass 
from which all boundaries of the original elements are obliterated, 
last two lumbar vertebrae free; skull without postorbital processes; 
premaxillaries complete, the slender palatal branches fused in me- 
dian line, leaving two small, lateral foramina arvd ^ ^^laJSa ^ixisjscv^^^ 



tvai^aatioB: ttcth wfaal: txafmy fnstat- Tnlimiy dj^ortoj and 
ftiihiJtJ: B^nk — ^h-iT Boec IekI a adak. ihaM^ x ^uuctuiv 
reaiHMHga f«£^nrtan- leaf kas, faeea descnb4 as orr^Ting' in Ibe 
Sftm^ mt S ^^ n ; chia m 1 1 '■■■llj aith rid^v^ttv ii^t.niwth- 

J ri iii rj .-^i£ ^^oav W dir ^vamjm\. His bm^ ka^ bees asso- 
riini Vt iliffiiiai ■mIiiii ajlh'lh Ti'iBiliTMaaii rkinn-tinnii'- 
aaii ymifiMiili a^ a gramp af nni^ M|Miami. ' U liiM I 
w ^ prf a J k ai a d^oart faailv:. cMAaiaia^ alaa tkc ^laoa T%jftvft- 



Vmmm^ f Wy fcrai aaJ .laMayitjrJaa. aad Ae I kyr nptM ida- 

J aiM l i j — TW ■ii»|ii af tk» ImOt y^ilTJi mt «aIL <Mi' 

ntdr ff—l ^yii «ar<^ wd wrtiriByi ili^jHi I k^ Tke 
t' la' I -■ Ti iT III ■IfMiifcilhfc I ■■■■ilili- ^•^ — 
OT a» afci, in Jk^ «a Aanik «r «ala. Be Aht .i^utrril <^ar- 
^rmtn- wi^mt An win gmtnMv W t^tmpimd m 
Tkr pMsibMB «< tkr fandhr b$ vaaAmIr «nr ta (hr : 
»>^ .Aan Ih^ Ikr ^CfwtK af ife- p ~ 
i«iM e^af a AfOwiH k^^jkor 'Jft,* 
rkw 4idU» wladtolMW af I 
JfvstacafMa. Ikr fiaarf fcM>ar wwi t aa m K i a a i a ti w^^ *gwa 
■ f fiiaBrtM ka« tkt-saw pacafaaXT >> imj ■ *r k^ C«n- 
«w^to^Mi^— rywaaf AriilMJi'ili Wa ITn fl lii ft 
ikMtfcawieafaaa-tTt-Wng m itetKBMHi^ riht' ywaMB af Ac 91^^. 
aalndMaMWA.— IW bantF XaH&k »^ mm maukaul 
asL taw ^tBcca. 



t 



THE FAMILIES AND GENERA OF BATS. 183 

Genus NATALUS Gray. 

1888. yatalns Gray, Mag. Zool. and Bot, II, p. 490, February, 1888 (strami- 

neus). 
1855. ^pcctrellmn Gervais, Exped. du Comte de Castelnaii, Zool., Manim., 

p. 51 (macroiirum) . 
1878. Natalus Dobson, Catal. Chiropt. Brit. Mus., p. 841 (part). 
1892. Natalis Winge, Jordfundne og nulevende Flagennus (Cbiroptera) fra 

Lagoa Santa, Minas Geraes, Brasillen, p. 8(>. 
1905. Spcctrelluvi Elliot, Field Columb. Mus., Publ. 105, Zool. Ser., VI, 

p. 501, November, 1905. 

Type-species. — Natalus stramineus Gray. 

Geographic distrihution , — Warmer parts of America, north to cen- 
tral Mexico, and in the West Indies to Santo Domingo. 

Xumher of forms, — Three species of Natalus are now known — N, 
sfra?nineifs Gray, N, mexicanus Miller, and N, major Miller. 

Characters, — Dental formula : 

-J 3. 1. - 234 567 .2-2 Ij-^ 3^-3 3-3 

1 2 3. 1. -234567 ^ 3- 3' ^ 1 - 1'^^' 3 - 3' ^^ 3 - 3""^^- 

Upper incisors low and strong, siibequal or the outer slightly the 
larger, the four teeth in a straight line, broken in the middle by the 
shallow palatal emargination. The teeth of each pair are of equal 
height, slightly exceeding cingulum of canine, and are strongly in 
contact at middle, the tips diverging on account of the strong con- 
cavity on outer side of outer tooth and on inner side of inner tooth; 
cingulum indistinct, that of outer tooth strongly oblique. Outer 
incisor separated from canine by space about equal to diameter of 
its crown; median space equal to length of pair of incisors. Lower 
incisors small, trifid, the middle lobe distinctly the largest, the three 
teeth forming a strongly convex row between canines. Upper canine 
high, well developed, the shaft appearing compressed by reason of 
the extensive though shallow concavity of its inner surface ; cingulum 
distinct, though small and without secondary cusps. Lower canine 
with exceptionally slender, subterete shaft. Upper premolars not 
strongly contrasted in size and form, though the posterior tooth is 
larger than either of the others. Each has a distinct, somewhat 
transverse cutting edge, a well-developed cingulum, and no secondary 
cusps. The middle and posterior teeth have a distinct inner poste- 
rior extension scarcely indicated in the first. Lower premolars com- 
pressed, well developed, closely similar to each other in size and form, 
the anterior tooth with the cusp slightly less acutely pointed than in 
the others. Molars normal ; m ^ exceptionally large, its area nearly 
equal to that of m ^, its metacone and third commissure well devel- 
oped. In all three teeth there is a faintly indicated hypocone. 
Anterior surface of m ^ and m ^ scarcely or not emarginate. Lower 
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molars nitli the cusjis normal in size and jiosition ; m, , with distinct 
entoconid and a slight postero-intemal cingiiliim cusp. Skull (fig. 
26) with globular braincase rising abruptly above level of narrow, 
elongate rostrum. Greatest breadth of braincase about equal to depth, 
including audital bulla ; rostrum about three-fourths as long as brain- 
case, its width in lachrymal region about twice depth, its lateral walls 
thin and translucent, but not inflated. Anterior edge of orbit over 
middle of second molar. Antorbital canal very long, its anterior ori- 
fice over middle premolar, its posterior orifice occupying entire ante- 
rior wall of orbit, including region in which lachrymal foramen 
usually occurs. Base of braincase parallel with palate. Audital bul- 
lip well developed, but small, covering about half surface of cochlese. 
Externally characterized by the very 
long leg and tail, each of which exceeds 
the head and body in length, the large, 
funnel-formed ear (outer base slightly 
in front of inner), with thickened, dis- 
torted tragus, and the long muzzle with 
simple lips and chin; nostrils simple, di- 
rected outward and slightly downward. 

Species examined. — I have examined 
the three known forms. 

Genus PHODOTES Millei'. 

]!NK(. FhoiUiivH Miij-ER. I'roc. Biol. Soc. 
Wiishliigton, XI.\. ].. 8o. June 4. 1906. 

Type - species. — Natalus tumidirostris 
Miller. 

Geographic distribution, — Island of 
Curasao, off coast of Venezuela. 
Number of forms. — Only the type species is now known. 
Characters. —lA^iG Natalus, but maxillaries conspicuously inflated 
and translucent, the swollen region extending from orbit to nares and 
projecting so far laterally that the molar teeth are hidden when skull 
is viewed from above. 
Species examined. — Pkodotes tumidirostris (Miller) . 
Remarks. — The inflated, semitransparent maxillaries of the type 
species give the skull of Pkodotes a very distinct aspect from that of 
Natalus and Ckilonatalus. The rostrum of Nyctiellus is of somewhat 
the same form; but this genus is distingui-shed by the very different 
relative width of rostrum and braincase, Pkodotes retaining in this 
respect strictly the proportions of Natalus. As I pointed out in the 
original account of Natalus tumidirostris," the palate in the only two 
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known specimens is deeply emarginate posteriorly to level of middle 
molar. This condition is probably due, at least in part, to faulty 
preparation, but it seems not improbable that the posterior region of 
the palate ia extensively and irregularly fenestrate. 

Genua CH*LONATALUS Miller. 
189S. Chilonatalug Miliar, Proc Acad. Nat Sci. Philadelphia, p. 326 (suh- 
geniis of Natolug). 

1903. Chilonatalus Mii.t.fb, Proc. Biol. Soa Waahlngton, XVI, p. 119. Sep- 
tember 30, 1903 (genua). 

Type-species. — Natahis Tnicropus Dobson. 

Geographic difitribvtion. — Bahama Islands, (ireater Antilles (Cuba, 
Jamaica), and Old Providence Island, 
Caribbean Sea. 

Number of forms. — Three species of 
Chilonatalus are now recognized. 

Characters. — Differs from Natalva in 
the presence of a ridge-like dermal oiit- 
growth on muzzle, suggesting a rudimen- 
tary noseleaf, and another on chin, pio 
ducing in profile a double-lipped aspect, 
males, with large glandular swelling be 
tween and in front of eyes. Skull (fig 
27) like that of Natalua, but with rostrmn 
relatively longer, more slender, and mort. 
depressed posteriorly. 

Species examined. — ChUonatalus Tnicro 
pus (Dobson), C hrevimanus (Miller) 
and C. tumidifrons (Miller). fio — lhtl natilib HRHfi-Ls 

Remarks. — Although distinguished *■*' 

chiefly by external characters, this genus differs from Natalus m the 
excessively attenuate, flattened rostrum It contamb the '■mallest 
known nunibers of the family, Nyctiellua lepidus excepted. 

Genus NYCTIELLUS Gervais. 

1855. liyctiellug Gebvaih, ExpM. dn Comte de Castelnan, ZooL. Mamm., 

p. 84. 
1866. NjicHceiliiK Gaiy, Ann, and Mag. Nat Hist, 3d ser., p. 91. February, 

1866. 
187a WntflJu* Dobson, Oatal. Chlropt Brit Mua., p. 341 (parti. 

1904. fiycUelWa Mili.er. Proc. tJ. S. National Museum, XXVII, p. 310. 
January 23, 1004. 

Type-species. — VespertiUo lepidus Gervais. 
Geographic distribution. — Cuba, including the Isle of Pines. 
Nvviher of forms. — The type species is the only form thus far dis- 
covered. 
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CharaHers. — Differs externally from its allies in the much shorter 
leg, proportionally about as long as in the small species of Mijot'is, 
and in the nearly unmodified ear, the anterior border of which arises 
directly above eye, the posterior border behind base of tragus, so that 
the peculiar funnel-like form characteristic of the other genera is 
scarcely indicated. Skull (fig. 28) differing from that of the allied 
genera in the low braincase and very large rostrum, the length of 
which, as in Chilonatahta, is fully equal to that of braincase, the 
breadth of palate including third molars equal to that above posterior 
roots of zygomata, Maxillaries swollen, but much less than in Pho- 
dotes, not enough to conceal molars when skull is viewed from above. 
Teeth not es.sentially different from those of Xotnhm, but canine and 
anterior premolar both above and below 
greatly reduced in size, tlie canine scarcely 
higher than ita corresponding large premolar, 
and the first upper premolar scarcely as large 
as outer incisor. Lower premolars much less 
trenchant than in Natalvs, the shafts almost 
terete, though retaining distinct traces of the 
cutting edges 5 pm „ much reduced in size, 
its height scarcely half that of jym. 3, 

Spei-ies examined. — Nyctiellus lepidtis 
(Gervais). 

Remarks. — As compare<] with other mem- 
bers of its subfamily, Nyctielliis is distinctly 
less specialized externally ; but in the peculiar 
form of the skull and in the reduced size of 
the anterior canine and premolar it repre- 
sents a more advanced stage than any of the 
related genera, both of these characters suggesting the members of 
the next family. 

Family FURIPTERII)^. 

1831. VcspertiHonea (l'e«per(i7iotiirf(r) (part; Vespertilioiiiiia, part) Bosa- 

PARTB, Snggio dl uua distrlh. uietodica degll Anlm. Vert, p. 15. 
18fiS. Wcspcrtilionidal " Vespertll[onid(^ " (part; EmhaUonurina, part) 

Gebvaib, ExpM. du Coinpte de Castelnau, Zool., AlnDiin., p. 52. 
18fii>. lirachyura (part) T'etees, Mougtsber, k. preoss. Akad. WlssL'nech., 

Berliii, p. 257. 
18C«. Furipteriua Gray, Ann. and Mag. Nat. Hlat., 3d ser., XVII, p. 91. 

February, 186a 
1872. Jifictilionidir (part; FuriintE) Gill, Arrangement of the Families of 

Maiiiiiinis, p. 18. 
187S. Emhanonurldtc (part; EmbaUonurw. part) Dobsos, Ann. and Mng. 

Nat. Hist., 4th ser., XVI. p. 349, November, 1875. 
1878. Emhatloniiridw (part: Furia) Dobson, Catal. Chiropt. Brit Mu8., 
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188G. Emhallonuridw (part; Furicp) Giu., Standard Natural History, V, 
p. 169. 

1891. Emhallonuridw (part; Emhallonurince, part, Furipteriiie division) 
Floweb and Lydekkeb, Mammals, living and extinct, p. GGG. 

1892, VespcrtiUonidw (part; Natalini, part) Wtnge, Jordfundne og nu- 
levende Flagermus (Chiroptera) fra Lagoa Santa, Minas Geraes, Bra- 
si lien, p. 24. 

1899. Natalidft (part) Miller, Bull. Amer. Mus. Nat. Hist, XII, p. 245, 
December 2.3, 1899. 

Geographic distrihution. — Warmer parts of South America. 

Characters, — Wing as in the Natalida?, except that the trochiter is 
slightly more developed and the greatly reduced thumb is included 
in the membrane to base of minute, functionless claw. Width of 
presternum slightly greater than length, the broad keel projecting 
forward; xiphisternum slender, fused with broad, flat presternum, 
the two together marked with a low median ridge, which is nowhere 
sufficiently developed to form a keel. Pelvis and lumbar vertebrae as 
in the Natalidae. Skull differing from that of the Xatalidae in the 
extremely rudimentary condition of the palatal branches of the pre- 
maxillaries, these processes reduced to mere cartilaginous filaments. 
Antorbital canal short, extending from middle of pm * to middle of 
m ^ ; its length about equal to that of m ^ ; its posterior orifice normal, 
not situated in a funnel-shaped depression as in the Natalidae. Teeth 
as in the Xatalida?, except that canines are, so far as known, inva- 
riably reduced to about the height of the corresponding large 
premolars (a character occurring in one genus of Natalidse). 

IIiHtory, — Though originally placed with the typical Vespertilion- 
ine bats, the members of this group were associated with the Molos- 
sines as early as 1855, a position which they retained practically 
without (luestion until their relationship with Natalus was pointed 
out by Winge in 1892. Though undoubtedly related to the Natali- 
da^, the group seems worthy of recognition as a family. 

Remarks, — The Furipterida^ are distinguished from the Natalidse 
by the less modified sterniun, of wliicli the anterior segment bears an 
ahnost normal keel, while the middle and posterior segments are 
essentially without keel, and the much reduced, functionless thumb, 
the latter a very remarkable character and, so far as I am aware, 
one which is unique among bats. The cartilaginous condition of 
the palatal branches of the premaxillaries and the reduction in the 
size of the canines are features of less importance, the latter being, in 
fact, almost exactly reproduced in the Nataline genus Nyctielhis, In 
both of the genera now known the rostrum is relatively much shorter 
than in the Natalidse and there are only two iipper premolars. This 
condition of the dental formula is approached by Nyctiellus^ in 
which pm ^ is much more reduced than in the other members of its 
family. As compared with the Natalidae, the more generalized and 
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more specialized characters of this group are so nearly balanced that 
it is difficult to form an opinion as to the relative position of the 
two families. In the structure of the sternum the Natalidae are 
evidently the more aberrant, but this is offset ty the excessively ab- 
normal thumb of the Furipteridae. The Natalidae show the more 
primitive condition of the teeth. 

Principal subdivisions. — Two genera of Furipteridae are now 
known. 

KEY TO THE GENEBA OF FIJBIPTEBID^. 

Height of braincase, including audita! buUsp, much less than distance from 
frontal angle to most i)osterior point of occipital region ; muzzle and 
lips nearly simple Furipterus, p. 188. 

Height of bra incase, including audital bullre, equal to distance from frontal 
angle to most posterior point of occipital region ; muzzle and lips with 
conspicuous warty outgrowths Amorphochilus, p. 190. 

Genus FURIPTERU3 Bonaparte. 

1828. Furia F. Cuvier, M^rn. du Mus. d'Hist. Nat, Paris. XVI, p. 150. 
Not of Linufpus, 1758. 

1887. Furipterus Bonaparte, Iconogr. Fauna Ital., I, fasc. XXI, under 
Plecotus auritus. 

18GG.- FurieUa Gray, Ann. and Mag. Nat. Hist, 3d ser., XVII, p. 91, Feb- 
ruary, 186G. 

1878. Furia Dobson, Catal. Chiropt. Brit Mus., p. 35G. 

1891. Furipterus Flower and Lydekker, Mammals, Living and Extinct, p. 
666. 

Type-species, — Furia horrens F. Cuvier. 
Geographic distribution, — Tropical South America. 
Number of forms, — Only one species of Furipterus is now recog- 
nized. 

Characters, — Dental formula : 

-2 3. 1. - -34567 ,2-2 1-1 2-2 3-3 .. 

r2~3. 1T~2 3 4 5 6 7 ^ 3 - 3' "^ n.'^ 3^' "^ 3^=^^' 

Upper incisors subequal, in pairs set obliquely to the sagittal line, 
the space between outer tooth and canine about equal to diameter of 
its subterete, slightly antero-posteriorly flattened crown, the median 
space about twice as great. Each tooth has a sharply conical crown, 
the height of which about equals greatest diameter, and a well- 
developed, horizontal cingulum, which rises posteriorly into a small 
but distinct cusp ; height of incisors about equal to that of cingulum 
of canine. Lower incisors forming a continuous convex row between 
canines, the outer slightly larger than the inner, their low crowns 
bluntly trifid on cutting edge, the middle segment larger than either 
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of the others. Upper canine very small; its shaft about equal in 
height to large premolar, strongly flattened on inner surface; its 
posterior cutting edge with well-developed secondary cusp slightly 
below middle; its well-developed cingulum forming a conspicuous 
anterior basal cusp and a smaller posterior one. Lower canine even 
more reduced, closely resembling pm 3 in both size and form, except 
that its apex is less sharply pointed. The shaft is terete and the 
cingulum, though well developed, forms less distinct basal cusps 
than in the upper canine. Anterior upper premolar (pm^) about 
half as high as canine, but resembling it in form even to the presence 
of the two cingulum cusps and the secondary cusp on posterior cut- 
ting edge. The shaft is, however, relatively lower and the small 
cusps are not as well developed. Posterior upper premolar, with 
inner cusp narrow, but high and very distinct, cingidum forming a 
sharp, somewhat recurved, antero-extemal cusp. Lower premolars 
alike in form, except that the anterior {pm, 2) has the shaft less dis- 
tinctly terete than the others. 
It is also much shorter than the 
others. Molars normal, the 
protocones high and short ; no 
trace of hypocones ; m ' with 
three fully developed commis- 
sures; lower molars with dis- 
tinct entoconids. Skull (fig. 
29) with broad, flat rostrum 
(length from frontal angle 
scarcely greater than lachrymal breadth, but fully three times depth 
at pm^), deeply furrowed in median line, and conspicuously emargi- 
nated in front by large narial opening. Antorbital foramen over 
bas<' of anterior root of jim *, the canal very short, its length scarcely 
exceeding that of this root. Brain case very large, its length twice 
that of rostrum; its height, including audital bulla;, equal to its 
greatest breadth, and alx)ut two-thirds its length. Base of brain case 
bent upward. Palatal emargination extending forward to level of 
posterior molars. Posterior opening of antorbital canal normal. 
Audital bullEe well formed, but small, covering less than half surface 
of cochleae. Externally much as in Natalus, with similarly funnel- 
shaped ears and much distorted tragus {the latter noticeably trian- 
gular), but at once recognizable by the rudimentary thumb and 
shorter tail, which ends in interfemoral membrane a little beyond 
middle. Muzzle and lips without warty processes, other than an 
angular projection on upper lip at outer edge of downwardly opening 
nostril. 
Species examined. — Furipterua horrens (F. Cuvier). 
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Genus AMORPHOCHILUS Peters. 

1877. AmorphocJiilus Peters, Monatsber. k. preuss. Akad. Wissensch., 
Berlin, p. 185. 

1878. Amorphochilus Dobson, Catal. Cbiropt. Brit. Mus., p. 357. 

Type-species, — Amorphochilus schnablii Peters. 

Geographic distribution, — Tiimbez, on the Gulf of Guayaquil, Peru. 

Number of forms, — The type species. 

Characters, — ^Like Furipterus^ but height of braincase, including 
audital bulla?, fully equal to distance from frontal angle to most pos- 
terior point of occiput; palatal emargination not extending halfway 
from hamulars to posterior molars; nostrils opening forward at 
extremity of a conspicuous, snoutlike elevation ; chin with a triangu- 
lar, downward-turned flap, margined at each side with a small 
roundish wart ; lower lip thickened at angle of mouth and with large 
warty protuberance slightly in front of middle ; no angular elevation 
on upper lip at point where this occurs in Furipterus, 

Species examined, — This genus is still known from Peters's de- 
scription and figures only. 

Family THYEOPTEEID^. 

1831. Vespertiliones iVespertiUonidcp) (part; Noctilionbiay part) Bona- 
parte, Saggio di una distrib. metodica degli Anini. Vert, p. 14. 

1838. Vespertilionidw (part; Noctilionina, part) Gray, Mag. Zool. and Bot, 
II, p. 498, December, 18:^8. 

1840. Oymnorhina (part; Gymnura, part) Wagner, Scbreber's Saugtbiere, 
Supplementb., I, p. 400. 

1842. KoctiUo7iinew (part) Lesson, Nouveau Tableau du Regne Animal, 
Mamm., p. 10. 

1855. [Vespertilionidw] " Vespertilionides '* (part; Molossina, inirt) Gervais, 
Exi)ed. du Comte de Castelnau, Zool., Mamm., p. 55. 

1850. Vespertilionidw (part) Tomes, Proc. Zool. Soc. I^ondon, p. 172. 

1805. Vespertiliotics (part) Peters, Monatsber. k. preuss. Akad. Wissensch., 
Berlin, p. 258. 

1800. Vespertilionidw (part; Natalina, part) Gray, Ann. and Mag. Nat. 
Hist, 3d ser., XVII, p. 90, February, 18(;0. 

1870. Vespertiliones (part; Vespertiliones, part) Fitzinger, Sitz.-Ber. k. 
Akad. Wissensch., Wien, Math. Naturwissensch., Classe LXII, Abth. I, 
p. 00. 

1875. Vespertilionidw (part; Miniopteri, part) Dobson, Ann. and Mag. Nat 
Hist., 4th ser., XVI, p. 349, November, 1875. 

1878. Vespertilionidw (part; Miniopteri, part) Dobson, Catal. Cbiropt Brit. 
Mus., p. 170. 

1880. Vespertilionidw (part; Mimopteri, part) Gill, Standard Natural His- 
tory, V, p. 100. 

1801. Vespertilionidw (part ; Thy ropterine division) Flower and Lydekker, 
Mammals, living and extinct, p. (iOO. 

1892. Vespertilionidw (part; N at al mi, imrt) Winge, Jordf undue og nulevende 
Flagernms (Chiroptera) fra Lagoa Santa, Minas Geraes, Brasilien, p. 24. 

1899. Natalidw (part) Miller, Bull. Amer. Mus. Nat Hist, XIII, j). 245, 
X>ecember 23, 1899. 
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Geographic distribution, — Tropical America, north to Honduras. 

Characters. — Shoulder joint and wing as in the Natalidae, except 
that trochiter is distinctly larger than trochin, second finger is re- 
duced to a rudimentary metacarpal less than half as long as that of 
third finger, there are three bony phalanges in third digit, and first 
phalanx of thumb bears a large sucking disk ; shoulder girdle differ- 
ing from that of the Natalidae and resembling that of the Furi- 
pteridse in the small size of the presternum, its width scarcely half 
length of presternum and mesosternum, its narrow keel slanting con- 
spicuously forward, mesosternum broad and flat, its keel obsolete, 
xiphisternum long and slender, its keel reduced to a mere ridge : first 
and second dorsal vertebrae fused ; foot abnormal, the toes with only 
two phalanges each, the third and fourth digits, together with their 
claws, anchylosed together from base to tip; fibula reduced to a 
minute osseous thread closely applied to the tibia and disappearing 
about midway between heel and knee: sole with well-developed suck- 
ing disk attached to metatarsals; pelvis not essentially abnormal, 
but with very small pectineal process, and with obturator foramen 
much reduced by bony outgrowth from its sides, as in the Hippo- 
sideridae and Rhinolophida*, ischia wide apart posteriorly, a sym- 
l^hysis pubis in males, sacrum with the posterior two vertebrae dis- 
tinct, the others fused; lumbar vertebrae distinct; skull without 
postorbital processes, much as in the Xatalida^, the braincase large, 
smooth, and rounded, the rostrum slender and weak; premaxillaries 
complete, the very slender and easily broken palatal branches isolat- 
ing two foramina; teeth normal, not essentially different from those 
of the Natalidae ; ear, tragus, and muzzle as in Nataliis, 

History. — As shown by the synonymy, this family has generally 
been united with the Vespertilionidae or Molossidae. Winge placed 
it with Natalus^ Furipteriis^ and Amorphochilus to form the group 
Natalina, a section of the Vespertilionidae; and this assemblage I 
regarded in 181)9 as constituting the family Natalidae 

Remarks. — The form of the sternum, the separate lumbar verte- 
brae, the greatly reduced second finger, the large third finger with 
fully ossified terminal phalanx, the peculiar structure of the toes, and 
the presence of sucking disk on thumb and sole are sufficient to dis- 
tinguish this family from the Xatalidae. Contrary to what might be 
expected, the thumb has a well-developed claw. The Thyropteridae 
are in some respects more highly specialized than the Natalidae; in 
others, notably in the structure of the sternum and in the un fused 
lumbar vertebrae, much more primitive. As compared with the 
Furipteridae this family represents about the same stage in the devel- 
opment of the sternum; the lumbar region is more primitive; the 
feet are more highly modified, and the thumb is perhaps equally 
aberrant, though in another way. 

Principal stihdivisions. — The family is represented by the single 
genus Thyroptera. 
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GenuB THYROPTERA Spix. 

1823. Thvroptera Spix, Slmiar. et Vespert. Braail. Sp. Nov., p. 61 (tricolor). 
ISTA. Hyonycteris Lichtenstein and Peteb8. Moniitsber. k. preuas. Akad. 

WisBenscb.. BerllD. p. 335 (illsclfera). 
1885. Thyroptera rETGRS. Monatsber, k. |)reuas. Ahad. WIssensch., Berlin, 

p. 580. 
187S. Thyroptera E>obson, CatHl. Cliiropt. Brit. Mus., p. 345. 

Type-species. — Thyroptera tricolor Spix. 

Geographic dintrihution. — Tropical America, north to Honduras. 

Number of forms. — Though others have been described, only two 
species are now recognized. 

Characters. — In addition to the characters of the family the fol- 
lowing may be mentioned. Dental formula : 



-2 3. 1. -234567 .2- 



1 2 3. 1. 



334567 



'U 



pm ^ 



-3 3j-3_ 

- 3' 3 - 3~ 



Inner upper incisor larger than outer, but both teeth well developed, 
styliform, with small outer cusp, their 
extremities very slender an<l slightly 
curved inward, producing a faint sug- 
gestion of the milk dentition. Ijower 
incisors 3-lobed, the outer tooth slightly 
larger than thfe others. Canines weak, 
not peculiar in structure. Premolars 
both above and below, long, narrow, 
moderately high, their points very 
slender and situated at about middle 
of crown. Third upper premolar with 
remarkably developed inner ridge, ris- 
ing to a cusp anteriorly nearly as high 
as protocone of m ^ and n\, -, and show- 
ing a slight though distinct posterior 
cusp, the two together strongly sug- 
gesting a protocone and hypocone. 
First and second upper molars with 
low but evident hypocone, the other 
cusps with their commissures normal. Third upper molar with five 
cusps and three well-developed commissures. Ijower molar normal,. 
the outer cusps particularly high and acute. Skull (fig. 30) with 
brain case al>out one and one-half times as long as rostrum, abruptly 
elevated anteriorly, its surface smooth and rounded. Rostrum nar- 
row, weak, and low, the upper surface nearly flat, the sides distinctly 
inflated and translucent. Palate slightly concave laterally, nearly 
straight longitudinally. Behind tooth rows it is abruptly narrowed, 
and the posterior extension is parallel -sided. Basispheiioid region 
hroaHly concave, the concavity bounded anteriorly by a high tran^-._ 
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verse ridge that extends across between pterygoids close to hamulars. 
Audital bullae small, covering less than half surface of cochleae. Ex- 
ternally as in Natalus except that the legs and tail are not elongated, 
the sole and thumb are provided with conspicuous adhesive disks, and 
the muzzle has a slight but evident wartlike elevation above the 
nostrils. 

Species examined. — Thyroftera tricolor Spix and T. diacifera 
( Lichtenstein and Peters). 

Family MYZOPODIDiE. 

1891. Vespertilionidw (part; Thyropteriiie division, part) Fbower and 

Lydekker, Mammals, living and extinct, p. 605. 
1898. Vesper tilionidw (part, Myxopodew) Trouessabt, Catalogus Mamma- 

lium, p. 134. 
1904. Myzopodidw Thomas, Proc. Zool. Soc. London, II, p. 5, October 1, 1904. 

Geographic distribution. — Madagascar. 

Characters.^ — Humerus with trochiter larger than trochin, the 
relations of the two about as in the Thyropteridae,^ surface of articu- 
lation between trochiter and scapula well developed, about as in 
Natalus or Rhinolophus^ distal extremity of humerus essentially as 
in Natalus-^ second manal digit with fully developed metacarpal 
and " a short and very slender cartilaginous rod, probably represent- 
ing the proximal phalanx " (Andersen), third finger with three bony 
phalanges; shoulder girdle normal, the sternum showing no special 
modifications; presternum small, much as in Thyroptera and with 
similarly forward-projecting manubrium ; mesosternum slender, flat, 
slightly keeled; foot abnormal, the toes united to base of phalanges, 
thence free but closely approximated, only two phalanges in each toe; 
fibula thread-like^; pelvis essentially normal, though with pectineal 
process very short, a symphysis pubis in males, boundaries of sacral 
vertebrae distinct ; lumbar vertebrae not fused or in any way specially 
modified; skull short, broad, and rounded, without postorbital pro- 
cesses; premaxillaries fused, complete, isolating two lateral palatal 
foramina ; teeth normal ; thumb and sole with sessile adhesive disks ; 
ears separate, very large, tragus present but fused along its anterior 
edge with ear conch, meatus partly closed by a conspicuous mush- 
room-shaped process unlike anything known in other bats. 

History. — Until recognized as a distinct family by Thomas, this 
group was regarded as a section of the Vespertilionida\ 

« Details concerning several important characters of this family which I 
neglected to note when examining the skeleton in the British Museum, have 
been kindly furnished by Mr. Knud Andersen. 

& " Tuberculum majus slightly more projecting than in Rhinolophus, but de- 
cidedly less so than in Pterygistes.'' (Andersen.) 

^ " I can not make out with certainty whether the extreme distal end of the 
tibia perhaps shows some trace of ossification." (Andersen.) 

25733— No, 57—07 M 13 
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Remarks, — The members of the family Myzopodidae may be at once 
recognized by the sessile adhesive disks on sole and thumb, and the 
large ear with its tragus adnate to the conch, and its meatus partly 
closed by the unique mushroom-shaped process. The skeleton is, as 
pointed out by Thomas, remarkable for its lack of special modifica- 
tions. In general structure, however, especially in the form of the 
humerus and shoulder joint, it unquestionably agrees closely with the 
Natalidaj and Thyropteridae, and I fully agree with Mr. Thomas that 
this resemblance indicates an actual relationship between the three 
groups. 

Principal subdivisions, — As at present known, the family consists 
of the single genus Myzopoda. 

Genus MYZOPODA Milne Edwards and Grandidier. 

1878. Myzopoda Milne Kdwakds and Grandidier, BuU. Soc. Philomath., 

Paris, 7th ser., II, p. 220. 
1878. Myxopoda Dobson, Proc. Zool. Soc. London, p. 871. 
1904. Myzopoda Thomas, Proc. Zool. Soc. Loudon, II, p. 2, pi. i, October 1, 

1904. 

Type-specdes: — Myzopoda aurita Milne-Edwards and Grandidier. 

Geographic distribution, — Madagascar. 

Number of forms, — Only the type species is known. 

Characters, — Dental formula : 

-2 3.1.-234567.2-2 1-1 3-3 3-3 oo 

123.1.-23 -r5-6T ' 3^' ' T^V^ 3^' ''' S^S^^^' 

Upper incisors small, simple, with slightly developed cingula, the 
inner tooth distinctly .smaller than outer, which is separated from 
canine by a narrow space; axis of both pairs in same line; canines 
simple, without secondary cusps or specially developed cingula ; pre- 
molars both above and below essentially as in Myotis, pm ^ and 
pm ^ about equal to upper incisors in size, each separated by narrow 
spaces from the neighboring teeth ; molars strictly normal, m ^ with 
well-developed metacone and third commissure, m ^ and m - without 
hypocone. Skull short, broad, and rounded, its general outline when 
viewed from above strongly suggesting that of Noctilio, General 
structure of anterior portion of palate about as in Natalus, the lateral 
foramina well developed and about as large as median emargination, 
the width of which is approximately equal to- length of a pair of 
incisors. Pterygoids rather strongly divergent, the hamular pro- 
cesses unusually long. Basisphenoid pits well developed, circular in 
outline, narrowed superficially, separated by a flat median space the 
width of which is equal to about half surface diameter of pit. Audi- 
tal bullae and cochlear rather large, but not peculiar in structure, the 
bullae covering slightly more than half surface of cochleae, its inner 
border not emarginate. Lips wide, the upper extending beyond 
lower, and somewhat obliquely truncate in front; ear much longer 
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than head; thumb with rudimentary claw; tail projecting noticeably 
beyond free edge of interfemoral membrane. 

Species examined, — Myzopoda aurita Milne-Edwards and Grandi- 
dier. 

Family VESPERTILIONID^. 

1821. Vespertilionidw (part; Race 2) Gray, Ijondon Medical Repository, 
XV, p. 21)9, April 1, 1821. 

1827. Vespertilwnina Lesson, Man. de Mammalogie, p. 87. 

1831. Vcspertilioncs (Vespertilionidw) (part; Vespcrtilionina, part) Bona- 
parte, Saggio di una distrib. nietodioa degli Anim. Vert., p. 15. 

1838. Vcspertilionida' (part; Vespertilionina, part) Bonaparte, Nuovi An- 
nali delle Scienze Natural!, Bologna, Anno I, Tomo II, p. 112. 

1838. VespertiHonidw (part; VeHpertilionina, part) Gray, Mag. Zool. and 
Bot, II, p. 494. December, 1838. 

1855. I Vespertilionidw] " Vesper ti lion ides " (part; Vespertilionina) Geryais, 
Exped du Comte de Castelnau, Zool. Manini., p. 52. 

1865. Vespertiliones Peters, Monatsber. 1j. preuss. Akad. Wissensch., Ber- 
lin, p. 258. 

1866. Vespertilionidw (part; Seotophilina, Romiciana, Vespertilionina^ Ple- 
cotina, and Nyctophilina) Gray, Ann. and Mag. Nat. Hist, 3d ser., 
XVII, p. 89, February, 1866. 

1870. Vespertiliones (part; Vespertiliones, part) Fitzinger, Sitz.-ber. k. 

Akad. Wissensch., Wien, Math. Naturwiss., Classe, LXI, I Abth., p. 458. 
1872. Vespertilionidw Gill, Arrangement of the Families of Mammals, p. 17. 
1875. Vespertilionidw Douson, Ann. and Mag. Nat. Hist, 4th ser., XVI, p. 

348, November, 1875 (except genera Natalus and Thyroptera, p. 349). 
1878. Vespertilionidw Dobson, Catal. Chiropt Brit Mus., p. 167 (except 

genera Natalus and Thyroptera, p. 341-347). 
1886. Vespertilionidw Gill, Standard Natural History, V, p. 165. 

1891. VespertiHonidw Flower and Lydekker, Mammals living and extinct, 
p. 6(K) (except Natalvs, p. 664, and Thyropterine division, p. 6()5). 

1892. Vespertilionidw (part; V espertilionini) Winge, Jordfundne og nule- 
vende Flagermus (Chiroptera) fra Lagoa Santa, Minas Geraes, 
Brasilien, p. 24. 

Geographic distribution, — Eastern and western hemispheres to the 
limit of tree growth ; in the Atlantic to the Azores, and in the Pacific 
to the Galapagos and Hawaiian Islands from America, and to New 
Zealand and Samoa from Asia. 

Characters, — Humerus with trochiter very noticeably larger than 
trochin and projecting distinctly beyond head, its surface of articu- 
lation on scapula decidedly more than half as large as glenoid fossa, 
distinctly concave and sharply outlined, epitrochlea obsolete, capitel- 
lum scarcely out of line with shaft ; ulna usually fused with radius at 
its head, the shaft reduced to a scarcely ossified fibrous strand; sec- 
ond finger with fully developed metacarpal and one small bony 
phalanx; third finger with three phalanges, of which the distal is 
cartilaginous throughout except at extreme base, where distinct joint 
is formed with middle phalanx ; shoulder girdle strictly normal in its 
general structure, the seventh cervical vertebra free except in Tomo- 
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peatinse; the presternum small, with forward-projecting, variously 
developed median lobe, the mesosternum flat and scarcely keeled, 
usually slender; foot normal; fibula thread-like, complete or with 
upper extremity cartilaginous, extending to head of tibia; pelvis 
normal, the boundaries of the sacral vertebrae distinct, the ischia widely 
separated posteriorly, a symphysis pubis in males; lumbar vertebrae 
free; skull without postorbital processes; premaxillaries without 
palatal branches, the palate widely emarginate anteriorly ; palate ab- 
ruptly narrowed behind toothrows, the sides of its posterior exten- 
sion parallel or nearly so; teeth usually normal, though in a few 
genera showing a tendency to reduction of the cusps; ears usually 
though not invariably separate, the anterior border with distinct 
basal lobe (except in Tomopeatina?) ; tragus usually well developed, 
simple; muzzle without distinct leaf-like outgrowths; tail well devel- 
oped, extending to edge of wide interfemoral membrane. 

History, — The family Vespertilionidae, with its almost universal 
distribution, and containing, as it does, the best known and most 
familiar species, has been very generally recognized in approximately 
the sense in which it is now understood. Certain genera formerly 
placed with it have been recently removed, but, on the whole, the 
group has been more uniformly treated than any other family except, 
perhaps, the fruit bats. 

RemarkH, — The members of this family are recognizable exter- 
nally by their simple muzzles and lips, usually separate ears with 
well-developed, straight, or slightly curved tragi, long tails extend- 
ing to edge of wide interfemoral membrane, but never much beyond ; 
presence of only two bony phalanges in third finger, and absence of 
sucking disks on sole and thumb. Internally they are distinguished 
by the highly developed double articulation between scapula and 
humerus, the very rudimentary ulna, the essentially unmodified 
shoulder girdle and pelvis, the conspicuous anterior emargination of 
the bony palate, and the essentially normal teeth. 

A very high position for the Vespertilionidse is indicated by the 
structure of the wing, in which the family stands further removed 
from the Pteropidae and from nonvolant mammals than any other 
group except the Molossidae and Mystocopidae. In the extreme re- 
duction of the ulna it even surpasses both of these. 

Principal subdivisions, — The known genera of Vespertilionidae 
represent at least six subfamilies. 

KEY TO THE SUBFAMILIES OF VESPERTILIONID.E. 

Anterior upper premolar (pm =) large, not differing conspicuously from 
posterior premolar {pm*) in size or form; nostrils tubularly elongated 

MURININiE, p. 229. 

Anterior upper premolars {pm ^ and pm ^) greatly reduced in size or absent; 
when present conspicuously different from posterior premolar {pm*) in 
both size and. form ; nostrils not tubularly elongated. 
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Sternum short and broad, its length in middle line not twice as great 
as breadth of presternum ; four or five ribs connected with sternum ; 

ear slightly but evidently funnel-formed Kerivoulin.*:, p. 232. 

Sternum slender, its length in middle line more than twice as great 
as breadth of presternum ; six or seven ribs connected with sternum ; 
ear not funnel-formed. 

Presternum with median lobe larger than body of bone; scapula 
with coracoid straight, directed inward; second phalanx of 
third finger nearly three timers as long as first. 

MiNIOPTERTNiE, p. 227. 

Presternum with median lobe much smaller than l)ody of bone; 
scapula with coracoid curved outward ; second phalanx of third 
finger not specially elongated. 
Nostrils opening forward beneath a conspicuous horseshoe- 
shaped ridge or low noseleaf Nyctophilin^e, p. 234. 

Nostrils opening laterally or vertically, the muzzle occa- 
sionally with warty elevations, but never with horseshoe- 
shaped ridge or low noseleaf. 

Seventh cervical vertebra fused with first dorsal ; ear 
with rudimentary keel, but with no anterior basal lobe. 

TOMOPEATIN^., p. 237. 

Seventh cervical vertebra free from first dorsal ; oar 
without keel, but with well-developed anterior basal 
lobe Vespertilionin.e, p. 197. 

Subfamily VESPERTILIONIN^^G. 

1878. Vespertiliones Dobson, Catal. C'hiropt. Hrit. Mus., p. 168 (except 
genera Kerivoula and Harpiocephalus) . 

18^1. Vespertilionidw (part, Vesi)ertilionine division, except genera Keri- 
voula and Harpiocephalus) Flower and Lydekker, Mammals, living 
and extinct, p. 001. 

1897. Vespertilioninw and Plecotimr Miller, North American Fauna, No. 
13, pp. 40 and 54, October 10, 1897. 

G eographic distjihution. — Same as that of the family. 

Characters. — Sternum slender, its entire length considerably more 
than twice greatest width of presternum ; median lobe much smaller 
than body of presternum; six ribs connected with sternum; seventh 
cervical vertebra not fused with first dorsal; scapula with coracoid 
curved outward ; nostrils simple, sometimes tubularly elongated, but 
never margined by special outgrowths; lower incisors in all know^n 
genera 3-3. 

Remarks, — Of the subfamilies of Vespertilionida} this is distinctly 
the most primitive, being perhaps best characterized by the absence 
of the special modifications that distinguish the other groups. 

Principal subdivisions, — The species now know^n represent 33 

genera. 

key to the genera of vespertilioninw. 

Cheek teeth ^3^* 

Wing without glands Myoti.% p. 200., 

Wing with large gland near elbow V^V-^imAjj^. V '^"^' 
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fi — ft 
Cheek teeth less than ^--n- 

Upper premolars 2-2. 

Upper incisors 1-1 ; metacarpal of third, fourth, and fifth fingers 

successively much shortened Lamirua, p. 221. 

Upper incisors 2-2 ; metacarpal of third, fourth, and fifth fingers 
about equal in length. 
Lower premolars 3-3. 

Audital bulla* not siiecially enlarged ; rostrum broad, con- 
cave on each side above ; ear shorter than head. 

Lasionucteris, p. 203. 
Audital bullfe much enlarged ; rostrum narrow, evenly con- 
vex above ; ear much longer than head. 

Anterior edge of orbit distinctly ridgeil; nostrils not 
overhung by glandular outgrowths from side of 

muzzle Plecotus, p. 224. 

Anterior e<lge of orl>it snwothly rounded ; nostrils 
overhung by conspicuous glandular outgrowth from 

side of muzzle CoryuorhinuH, p. 225. 

Lower premolars 2-2. 

Lower cannine small, its tip unequally bifid ; diameter of 
audital bulla equal to length of tooth row, exclusive of 

incisors; ear much longer than head Eudenna, p. 225. 

Lower canine well developed, its tip not bifid ; diameter of 
audital bulla much less than length of tooth row ; ear 
not specially elongated. 

Bra incase conspicuously deepened, its depth including 
audital bulhe nearly equal to its width. 

Chaliriolohus, p. 219. 
Braincase normal, its depth including audital bullae 
much less than its width. 

Outer upper incisor not extending beyond cingu- 
lum of inner. 
Outer upper incisor distinctly cuspidate. 

^cotozous, p. 206. 
Outer upper incisor with fiat crown. 

/a., p. 206. 
Outer upper incisor extending distinctly beyond 
cingulum of inner. 

Fifth finger only a little longer than meta- 
carpal of fourth and third. 

Pterygistes, p. 207. 
Fifth finger longer than metacarpal and first 
phalanx of fourth and third. 

T'pi)er surface of rostrum concave; ears 

joined BarhaHtella, p. 223. 

Upi)er surface of rostrum convex ; ears 
separate. 

Outer upper incisor normal In posi- 
tion, its concavity directed back- 
ward Pipistrellus, p. 204. 

Outer upper incisor pushed outward 
from its normal position, the con- 
cavity directed outward. 

Olischropus, p. 205. 
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Upper premolars 1-1. 
Upper iiieisors 2-2. 

Ears noticeably enlarged. 

Audital bulla* as wide as space between them, 

fj(rphotis, p. 215. 
\udital bulhe much wider than space between them, 

HistiotuSj p. 214. 
Ears not noticeably enlarged. 

Depth of braincase, including audital bullae, about equal 
to distance from incisors to posterior root of zygoma, 

Olauconycterifi, p. 221. 

Depth of braincase, including audital bullsp, much less 

than distance from incisors to i)Osterior root of zygoma. 

Skull noticeably flattened, the occipital depth less 

than one-third greatest length. 

Rostrum broad ; lachrymal region so inflated as 

to be distinctly visible when skull is viewed 

fron'i below MimetUluH, p. 213. 

Rostrum normal ; lachrymal region quite hidden 
when skull is viewed from below, 

Tylottyctrris, p. 212. 
Skull not noticeably flattened, the occipital depth more 
than one-third greatest length. 

Upper canine with distinct supplemental cusp at 

posterior base of shaft Philetor, p. 213. 

Upper canine without supplemental cusp at pos- 
terior base of shaft. 

Outer ur>per incisor large, crowded inward 
between inner incisor and canine, 

Hesperoptenus, p. 211. 
Outer upper incisor small, on outer side of 
inner incisor and widely separated from 
canine. 

Surface of forearm, tail, and legs thickly 
sprinkled with small, pointed, horny 
outgrowths ; upi)er toothrow strongly 
concave on inner side anteriorly, 

Rhhiopterus, p. 210. 
Surface of forearn), tail, and legs smooth ; 
upper toothrow slightly concave on in- 
ner side anteriorly. 
Rostrum evenly convex laterally ; 
nares not extending half way to 
interorbital constriction ; palatal 
emargination deeper than broad, 

Eptesicus, p. 207. 
Rostrum noticeably concave on each 
side of middle line; nares extend- 
ing about half way to interorbital 
constriction ; iialatal emargination 
broader than deep, 

Vesperiilio, p. 209. 
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Upper incisors 1-1. 

Ears noticeably enlarged ; audital bulla? much wider than space 

between them OtonycteriSy p. 215. 

Ears not noticeably enlarged; audital bullae not as wide as 
space between them. 

First aiid second upper molars with mesostyle reduced, the 
W pattern distorted or nearly absent ; first and second 
lower molars with second triangle smaller than first. 

Pachyotus, p. 219. 

First and second upper molars with normal cusps and 

ridges, tht^ W i)attern not distorted ; first and second 

lower molars with second triangle larger than first. 

Skull short and deep, the depth of bra incase, including 

audital bulla, about one-half greatest length ; meta- 

cari^al of *^(^^ 'ith, iind 5th fingers successively much 

shortened Dasypterus, p. 222. 

Skull normal, the depth of braincase, including audital 
bulla, considerably less than one-half greatest 
length ; metacarpal of 3d, 4th, and 5th fingers about 
equal in length. 

Third lower incisor noticeably smaller than first 
or second. 
, Crown of third lower incisor in line with 
crowns of first and second, the tooth func- 
tional RhogeesHa, p. 218. 

Crown of third lower incisor scarcely visible 
under cingulum of canine, the tooth func- 

tionless Bceodon, p. 218. 

Third lower incisor as large as first or second. 

Third upper molar with well-developed meso- 
style, metacone, and three commissures. 
Lachrymal breadth greater than alveolar 

l)readth Scotoecus, p. 217. 

Lachrymal breadth less than alveolar 

breadth Nycticeius, p. 216. 

Third upper molar with mesostyle rudimen- 
tary or absent, and metacone very minute; 
only two distinct commissures present 
Depth of maxillary emargination equal 
to distance between canines. 

f^coteinns, p. 217. 

Depth of maxillary emargination scarcely 

more than one-half distance between 

canines ^cotomanes, p. 217. 

Genus MYOTIS Kaup. 

1829. Myotus Kaup, Skizzirte Entw.-Gesch. u. Natiirl. Syst. d. Europ. 
Thierw., I, p. lOG (myotis). 

1829. yystactefi Kaup, Skizzirte Entw.-Gesch. u. Natiirl. Syst. d. Europ. 
Thierw., I, p. 108 {Icialeri). Not Xystuctes Gloger, 1827. 

1830. Leuconoe Boie, Isis, p. 2r)G. (Die Wasserfiedermause. ) 

1839. VespcrtiUo Kkyserling and Blasius, Wiegmann's Archiv fiir Natur- 
^esch., I, p. 30C (not of Linnaeus, 1758). 
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1841. Selysius Bonaparte, Iconografia della Fauna Italica, Introd., p. 3 
(mystacinus) . 

1841. Capaccinius Bonaparte, Iconografia della Fauna Italica (capaccinii), 

1842. Trilatitvs Gray, Ann. and Mag. Nat. Hist., X, p. 258, December, 1842 
{hasseltii, 7nacellu8=adver8us, and hlepotiM=Miniopterus sp.). 

1849. Tralatitus Gervais, Diet. Univ. d'Hist. Nat, XIII, p. 213. 

1856. BrachyotUH Kolenati, Allgeni. deutsch. Naturhist. Zeitung, Dresden, 

neue Folge, II, j). 131 {mystacinus, dauhentonii, and dasycneme. Not 

Brachyotus Gould, 1837. 
1856. Isotus Kolenati, Allgeni. deutsch. Naturhist. Zeitung, Dresden, neue 

Folge, II, p. 131 (7iattcreri and emargbmtns). 

1866. Tralatitius Gray, Ann. and Mag. Nat. Hist., 3d ser., XVII, p. 90. 

1867. Pternopterus Peters, Monatsber. k. preuss. Akad. Wissensch., Berlin, 
p. 706 (subgenus of Vespertilio=Myotis, type, P. lohipes Peters-Fes- 
pertilio muricola Hodgson). 

1870. Exochnrus Fitzinger, Sitzungsber. kais. Akad. Wissensch., Wien. 

Math.-Naturwissensch. Classe LXII, p. 75 {macrodactylus, horsfieldii— 

adversus, and macrotarsus). Not Exochara Kolenati, 1858. 
1870. Aeorestes Fitzinger, Sitzungsber. kais. Akad. Wissensch., Wien, 

Math.-Naturwissensch. Classe LXII, p. 427 {villosissimus, albescens, 

and nigricans). 
1870. Gomastes Fitzinger, Sitzungsber. kais. Akad. Wissensch., Wien, 

Math.-Naturwissensch. Classe LXII, p. 565 {capavcinii, viegapodius, 

dasycneme, and limnophilus) . 
1878. Vespertilio Dobson, Catal. Chiropt. Brit. Mus., p. 284. Not Ves- 

pertilio Linnaeus, 1758. 
1894. Vespertilio H. Allen, Monogr. Bats N. Amer. (1893), p. 70, March 14, 

1894. 
1897. Myotis Miller, Ann. and Mag. Nat. Hist., 6th ser., XX, p. 382, October, 

1897. 
1897. Myotis Miller, North Amer. Fauna, No. 13, p. 55, October 16, 1897. 

Type-species, — Vespertilio myotis Bechstein. 

Geographic distribution, — Entire mainland of Eastern and Western 
Hemispheres to limits of tree growth; also the Malay Archipelago, 
New Guinea, Australia, and Samoa, and in America the Lesser 
Antilles. 

Nurriber of forms, — About eighty sj^ecies of Myotis are now known, 
making the genus one of the largest, as well as the most widely 
distributed of the order. 

Characters, — Dental formula: 

-2 3. 1. -234 567.2-2 1-1 3-3 3-3_oo 

12 3. 1. -234567^3-3' "" 1^''^"^ 333' "^ S'^a""'^^' 

Upper incisors well developed, subequal, closely crowded, the 
crowns higher than long, subterete ; the inner with a distinct posterior 
secondary cusp, the outer with a well-developed concave surface 
directed toward canine, from which it is separated by a space not 
quite equal to diameter of both incisors together. Lower incisors w^th 
crowns about equal in length, forming a continuous, strongly convex 
row between canines, the first and second with rather narrow^ triIohe.d 
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cutting edge, the third ninch wider, siibterete, with three or four 
tubercles. Canines well developed, simple, with distinct though rather 
small cingulum and no secondary cusps. Cheek teeth both above and 
below strictly normal, m' and m- rather narrow on inn«r edge and 
with hypocone absent or very imperfectly developed, m-' with three 
commissures and four or five cusps, according to the varying condi- 
tion of the metacone, w. „ with second triangle smaller than first, but 
with all the elements of the tooth complete. Skull slender and lightly 
built, without special peculiarities of form, the rostrum nearly as 
,ong as braincase, the depth of braincase, including aiidital bulla, 
alwiit equal to mastoid breadth, the sagittal cr&st low, but usually 
distinct, the palate deeply emarginate in front, abruptly contracted 
l)ehind, the sides of its posterior exten- 
sion parallel. Andital bulla; well devel- 
oped and covering more than half sur- 
fa<re of cochlea;, but simple in form and 
not very large, their diameter about equal 
to the distance between them. Ear well 
developed, slender, occasionally rather 
large; tragus slender and nearly or 
quite straight. Foot very variable in 
size, but never peculiar in form. Tail 
about as long as outstretched leg. Inter- 
femoral membrane laige, its surface 
furred at extreme base above. 

Spec-ten examined. — I have examined 
about half the known forms of Myotia. 
Fio. 3i.~PizoNyx vivEsi. QuiYMia Remarkn. — Myoth appears to be the 

Mkxic. No.123701. xlj. , . ., ^ f,, .... 

most pnmitve genus of Vespertilionidee, 
as it not only retains the maximum number of teeth known in the 
order, but it also has the slightest possible degi-ee of special modifica- 
tion in external form. 




us PIZONYX Millei-. 

Biol. S(>c. WHBhinjrton. XTX. p. 8.^. .Tune 4. 



Type-species. — Myotis vioesi Menegaux. 

Geographic distribution. — -Known only from two localities in north- 
western Mexico; Cardonal Island, Gulf of California, and Guaymas, 
Sonora, 

Nmnher of forms. — Only the type species is thus far known. 

Characters. — Like Myotis, but with foot (claws included) as long as 
tibia, the toes and claws gi-eatly compressed, so that width of claw 
is only about one-eighth the height at base ; wing with large glandular 
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mass (in females 10 mm. long and 3 mm. wide) near middle of fore- 
arm. Skull (fig. 31) and teeth as in Myotis^ but cingulum of lower 
canine forming a small cusp anteriorly and inner cusps of lower 
molars unusually well developed. 

Species examined, — Pizonyx vivesi (Menegaux). 

Remarks, — The size of the foot relatively to the tibia exceeds that 
in any of the large- footed species of Myotis, while the extreme com- 
pression of the claws is noticeably unlike any members of the related 
genus. The presence of the glandular masses in the wing is a char- 
acter unique in the family, though apparentlv analogous structures 
occur on the ear of Rhoge'essa gracilis. 

Genus LASIONYCTERIS Peters. 

1831. Vespertilio Le Conte, MoMurtrie's Ciivier, Anini. Kingd., I, p. 31 
(part). Not Vespertilio Linnaeus 1758. 

1804. Scotophilus II. Allen. Moiioki*. Bats N. Aiuer., p. 27, June, 1864 
(part). 

1805. LasionycteriR I*eters. Monalsber. k. preuss. Akad. Wissensch., Ber- 
lin, p. 048. 

1870. Cnephalophilus Fitzinger, Sitzungsber. kais. Akad. Wissensch., Wien, 

Math.-Naturwissensch. Classe LXII, j). 8 (part). 
1875. Vesperides Coues, in Cones and Yarrow, Zoology of Wheeler's Exped., 

p. S3. 
1878. Laaionycteris Dobson, Catal. Chiropt. Brit. Mus., p. 238 (subgenus of 

Vesperugo). 
1894. Lasionycteris II. Allen, Monogr. Bats N. Amer.. 1893, p. 104, March 

14, 1894. 
1897. Jjamoiryctcris Miller, North Anier. Fauna, No. 13, p. 85, October 10, 

1897. 

Type-species, — Vespertilio noctivagans Le Conte. 
Geographic distribution, — Northern North America south through 
the United States. 

Xtunher of forms. — The type species only. 
Characters, — Dental fonnuhi : 

-2 3.1.-2-4 5 67.2-2 1-1 2-2 3-3 _^^ 

r2 STi: - 2 3 4 5 6^ ' 3 - 3' ^ 1^ V ^"' Z- 3' ''' 3-3 ~^^' 

Structure of teeth as in Myotis; upper incisors of same general 
form and relative size, the inner strongly bicuspidate, the outer sim- 
ple ; cheek teeth not peculiar except that pm ^ is absent, and the hypo- 
cone is distinctly indicated in first and second upper molars; third 
upper molar with more than half the crown area of first, its metacone 
nearly as large as paracone, and the three commissures well developed. 
Skull flattened, with broad rostrum, the depth of braincase including 
audital bulla? about three- fourths mastoid breadth; sagittal crest obso- 
lete; interorbital region wide, flattish, the upper edge of orbit with 
a low " bead," which near middle forms an angle suggesting 'aw 
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incipient postorbital process; upper surface of rostrum with distinct 
concavity on each side between lachrymal region and nares; other 
features of skull essentially as in Myotis^ except for a general tendency 
toward broadening and shortening. Ear short, nearly as broad as 
long, the tragus short, straight, and bluntly rounded, its width more 
than half length of anterior margin. Interfemoral membrane furred 
on basal half above. 

Species examined, — Lasionycteris noctivagans (Le Conte). 

Remarks, — In its dention, Lasionycteris very closely resembles 
Myotis^ differing only in the absence of the small, middle upper 
premolar. In the form of the skull and in the peculiar short, broad 
ears it shows greater specialization than some of the genera with more 
highly modified teeth. 

Genus PIPISTRELLUS Kaup. 

1821). Pipistrellus Kaup, Skizzirte Entwick.-Gesoh. u. natiirl. Syst. d. europ. 
Thierw., I, p. 98 {pipistrellus). 

1837. Pipistrellus Bonaparte, Icon. deUa Fauna Ital., I, fasc, XX. 

1838. Romiciii Gray, Mag. Zool. and Bot, II, p. 495, February, 1838 {calca- 
rata=kuhrn). 

1839. Vcsperuffo Keyserling and Blasius, Wiegmann's Archiv fiir Natur- 
gesohiohte, 5ter Jahrg., I, j). 312 (part). 

1840. Romicius Blyth, Cuvier's Animal Kingdom, p. 75. 

1850. Hypsugo Kolenati, Allgem. deutscli. naturhist, Zeitung, Dresden, neue 

Folge, II, p. 131 {maurus and kraschetmiikowU) . 
1856. Namingo Kolenati, Allgom. deutscli. naturhist, Zeitung, Dresden, neue 

Folge, II, p. 131 {nathusii, pipistrellus, and kuhlii). 
1804. Scotophilus II. Allen, Mouogr. Bats N. Amer., p. 27, June, 18(>4 

(part). 
1871. Pipistrellus Dobson, Proc. Asiat. Soc. Bengal, p. 213. 
1878. Vesperuiio Dobson, Catal. Chiropt. Brit. Mus., p. 183 (part). 
1894. Vesper uyo II. Allen, Monogr. Bats N. Amer. (1893), p. 121, March 

14, 1894. 
1897. Pipistrellus Miller, Ann. and Mag. Nat. Hist., Otli ser., XX, p. 384, 

October, 1897. 
1897. Pipistrellus Miller, North Amer. Fauna, No. 13, p. 87, October 16, 

1897. 

Type-t^pecies, — Vespertilio pipisti^ellns Schreber. 

(reo(jraphic dlstrihntion, — Entire mainland of Eastern Hemisphere 
to limits of tree growth, also Malay Archipelago, New Guinea, Solo- 
mon Islands, and northern Australia ; in America from northern 
United States (exce])t in boreal zone) to southern Mexico. 

Niimher of forms. — About 40 species of Pipistrellus are now recog- 
nized. 

Clutrddfvs. — Dental formula: 

- 2 ;i 1. L> - 4 5 (j 7 . 2 - 2 1-1 2-2 3 - 3__ 

• ^> 3. 1. - 2 4 5 () 7 ' ?y - W '' 1 - r^'"' 2 - 2^ "' 8 - a""'"^*** 
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Teeth strictly normal and not differing in any esyential features 
from" those of Myotis and Lasionycterlx, except in the absence of both 
pm * and pm g. Outer upper incisor not as large as inner, but extend- 
ing considerably beyond its cingulum. Inner upper incisor simple, or 
moi-e often with a well-developed secondary cusp." Canines usually 
rather stout, the pasterior cutting edge of upper tooth often, though 
not invariably, with incipient secondary cusp. Anterior upper pre- 
molar barely or not in toothrow. Other teeth with no special peculi- 
arities. SkuH (fig. 32) essentially as in Myotis, though with a tend- 
ency to greater breadth. External charac- 
ters not essentially different from those of 
Myotis, but ear usually shorter and broader, 
and tragus less acutely pointed; in some spe- 
cies bent forward at tip. 

Species examined. — About half the known 
species have been examined. 

Remarks. — As stated by Flower and 
Lydekker, the coracoid in Piphtrelliis is bi- 
fid at tip, though very slightly. It diffei-s 
fui^ther from that of Myotis in its much 
slighter curvature. The menibei-s of the 
genus are recognizable by their dental for- ' 
mula, large outer upper incisor, unmodified 

skull and ears, and the normally long fifth finger. The s])ecies are all 
small, some of them the smallest of known buts. 

Genus GLISCHROPUS Dobson. 
1875. (Ulschropus Dobson, l*nie. Zool. Boi-. London, ji. 472 {nanus aud tylo- 

pus). Siibgenua of V vspvrugii. 
187S. Vcsprrityo Dohson, Catiil. Chlropt. Brit. Mum., \i. 183 (part). 

Typi'-species. — Vesperugo tylopus Dobson. 

<reo<jniphif distinbntion. — Borneo and Batchian. 

Numhef of foiiiiK. — ^Tliis genus, as here undevstooti, contains the 
species tylopus I>obson and biitchmnvs Matschie and krefftii Peters; 
nanus, although referred to it by Dobson, proves to have the teeth 
of true Pipistrelliia. 

Characters. — Externally like Pipistrellws, but with the callosities 
on sole of foot and ball of thumb usually more developed. Teeth 
as in Pipistrellua except that outer upper incisor is forced outward 
from the toothrow and so turned that its convexity is directed out- 
ward instead of backward. 

Species examined. — Glischropus tylopus (Dobson^ and G. krefftii 
(Peters). 

"This cuBp Is present in Pipintrellus al)ramu«, F. ce.yloniett». /'. chriimthiix. 
P. imbricatus, P. tahlH. P. mimvs, P. murrayi, P. papuanua. P. pipistrellus, and 
/'. raptor. It ia absent \a P. arlel. /'. craHxulus., I'. Uesertl, P. Hesperus, P. nanus, 
p. nanitlus, p. ridleyi, and F. suft/Iotms, 
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Genus SCOTOZOUS Dobson. 

1875. Scotozoufi DoiisoN. PrcM*. Z<m>I. S<k-. London, p. .*»72. 
1878. Scfftozouft Dobson. C'atal. Chiropt. Brit. Mus., p. ;J43 (sub^nus of 
Vcsperu(/o). 

Type-Species, — Srotozot/s dormer'i Dobson. 

Geographic distrihution. — India and northwestern Africa. 

Nximher of forms, — Four, Scotozous donneri Dobson, S, ruppelii 
Fischer {^=Ve8perugo teinminchii of Dobson), S. pidcher Dobson, 
f!nd S. desert I (Thomas). 

Characters, — Like PipistreUus^ but with outer ui)per incisor very 
minute, its acutely i)ointed tij^ not extending beyond cingulum of 
inner. The small tooth lies external to the line between canine and 
inner incisor, and the large tooth is separated from canine by a space 
less than half its breadth. Premaxillary shortened i:)roportionately 
with reduction of incisors. Upper canine without secondary cusp. 
Cheek teeth normal. 

Species examined, — Scotozous donneri (Dobson), S, ruppelii 
(Fischer), and S. desert i (Thomas). 

Revnarlis, — In Scotozous riippelii the inner upper incisor is strongly 
bicuspid (in dormeri it is sinipl?) and the premaxillary is less 
shortened. The small outer incisor is, however, exactly as in S. 
dormeri. 

Genus lA Thomas. 
irK)2. /a Thomas, Ann. and Majr. Nat. Illst., 7th ser., X, p. 1G3, August, 1902. 

Type-spe(ries, — la io Thomas. 

Geographic distribution, — Southern Hupeh, China. 

Numher of forms, — Only the tyj^e species has yet been discovered. 

Characters, — Similar to Scotozous^ but differing in the form of the 
outer incisor, the crown of which is flat, with well-developed cingulum 
and barely indicated central elevation, and in the less development of 
the mesostyle in m ^ and m -, this cusp barely extending outward 
to line joining extremities of parastyle and metastyle, while in the 
related genera it extends distinctly beyond. The size of the only 
known species is much greater than in the members of the genus 
Scotozous ; greatest length of skull 27 mm. instead of about 14 mm. 

Species examined, — la io Thomas. 

Remarks, — The relationshijD of la to Scotozous is undoubtedly very 
close, but the dental characters are ])erliaps sufficient to keep the 
genera separate. The difference in aspect due to the great size of 
la io is very striking. 
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Genus PTERYGISTES Kaup. 

1829. Pterygistes Kaup, Skizzirte Entw.-Gesch. u. iiatiirl. Syst. der europ. 

Tliierw., I, p. 90 (noctula). 
3839. Vesper ugo Keyserling and Blasius, Wiegmanu's Archiv. fiir Natur- 

gescli., r)ter Jahrg., I, p. 312 (part). 
1842. Noctulinia Gray, Ann. and Mag. Nat. Hist, X, p. 258 (part; contained 

protenis=7i()ctula and fulvus—Scotophilus Jcuhlii.) 
185(5. Panugo Kolenatt, Allgeni. deutsch. naturliist., Zeitung, Dresden, neue 

Folge, II, p. 131 {noctiiJa and Jcisleri). 
1878. Vesperugo Dobson, €atal. Chiropt. Brit. Mus., p. 183 (part). 
1893. ^octulinia II. Allen, Proc. U. S. National Museum, p. 30, June 13, 

1893. 
1897. Pterggistcs Miller, Ann. and Mag. Nat. Hist, (Jth ser., XX, p. 384, 

October, 1897. 

Type-specieH, — Vespertillo nor tula Sch reber . 

Geographic distribution, — Xortherii portion of Eastern Hemisphere 
from the Azores to Japan. 

jSiumher of formn, — Eight species of Pterygistes are known : P, azo- 
reum Thomas, P, lasiopterus (Schreber), P. leisleri (Kuhl), P. max- 
ima (Fatio), P, iioctula (Schreber), P, stenopterus (Dobson), P, 
madeirw Barrett-Hamilton, and P, montanus Barrett-Hamilton. 

Character, — In general like Pipistrellus,^ with which it agrees in 
dental formula ; fifth finger much shortened, scarcely longer than 
metacarpal of fourth and third ; skull with nares extending unusually 
far back, half way to interorbital constriction, and w^ith very large 
anterior palatal emargination ; teeth as in Pipistrellus^ but outer 
upper incisor very deeply concave and with a large anterior and small 
posterior secondary cusp; canine and pm^ always strongly in con- 
tact; pm^ very small, quite invisible from outer side; canines with- 
out trace of secondary cusps; first and second upper molars with 
small but rather distinct hypocones; third uj^per molar wuth about 
half the crown area of first, its metacone and three commissures well 
developed ; lower molars strictly normal in all respects. 

Species examined, — I have examined all the known species. 

Remarks, — Though rather closely related to Pipistrellus and its 
allies, this genus is well differentiated by the shortened fifth finger. 
In the related genera with wing of normal form the fifth finger 
exceeds the combined length of metacarpal and first phalanx of 
fourth or third digit. 

Genus EPTESICUS Rafinesque. 

1820. Eptesicus Rafinesque. Annals of Nature, p. 2 {me1anops=fuscus). 
1829. CnephauH Kaup, Slvizzirte Entw.-Gesoh. u. natiirl. Syst. der europ. 

Thierw., I, p. 10.3 (serotiJius). 
1889. Vesperugo Keyserling and Blasius, Wiegniann's Archiv. fiir Natur- 

geschiehte, 5ter Jahrg., I, p. 312 (part). 
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^Kfy. V^ifperuM KKYftKBU^cr; jiikI Blasil's. Wifinnann'ff Archir. for Xatur- 

j?e»*^'|jicbt^. .>t*?r Jalin^. I, p. 31 'i ^Kat^eenuif of Ve^permofj. parti. 
IMl. .S^jf'iula lUfjiAv xiniL hono^. F'amui Ital.. fasc XXI. in accooDt of 

VeMpf-rtHio alcythar inerfAinuMK 
\K^K f'ateoruH Koleteatl All^eui. deatisch. naturfaist. Zeitnii& Dresden. 

M«fue Folge, 11, p. 131 ifferotinuM). 
IS^^K Meteor HH Koix.VATi. Allgem. dentnch. natnrbiet. Zeitong. Dresden. 

neue Folge. II. p. 131 ff>art). 
IHW. ArnblyfAuH Kolexati. Sitz. fier. kai». Akad. Wi«5en«elL, ITIen, Matb. 

Natuni'IiwenKT'li, ClaKKe. XXIX. p. 252 iairaiu*=nilt!mmi). 
Wti't. *'Arijftipffe Kolkxati, B^fitrHjce zur Kenntniss der Pbtbiriomyiarien. 

I'#ft<rn<hurjf. 18^;^#" ffiart : include^l fxitb discolor =munnu9 and nilssoni). 
\^\4, tif:otophiluH H. Aixkx. Moncigr. Bate X. Amer.. p. 27. Jane, 1864 

ffiart). 
18^;*;. l*fu:hyomuH Gbay. Ann. and Mag. Xat Hist. 3d ser.. XVII, p. 90. 

Kobruar>-. 18^ (paehyomu^). 
IHKK S'yctipUnus F'itzixgeb, Sitz. ber. kais. Akad. Wissenseb., Wien, Matb. 

XjJturwiHHenH<:h., f'law^, LXII. p. 424 (smithii). 
1878. VenperuH I>rjBSOx. Catal. Cbiropt. Brit Mas., p. 184 (sabgenas of 

VeHperugo) part 
18fi2. Adelonycteriff II. Allex, Proe. Acad. Xat Sci. Pbiladelpbia, 1891. 

p. 4^K;, January 19, 1892 (part: substitate for Vestperns, preoceapied ) . 
1891. AdelonyctcriH 11. Allex, Mongr. Bats X. Amer. (1893), p. Ill, Marcb 

14, 1894. 
1897. VrMpcrtUio Miller, Ann. and Mag. Xat. Hist, 6th ser., XX, p. 384, 

October, 1897 (part). 
1897. Vosprrtilio Milleb, Xortb American Fauna, Xo. 13, p. 95, October 16, 

1897 (part). 
IIXK). I'jptCHicuH M<?:hely, Monogr. Cbiropt. Hungari^p, p. 219 (part: in- 
cluded both murinuH and boreaH8=nil(f8oni) . 
11XK). fjptesicus M^hely, Monogr. Cbiropt. Hungarla*. p. 296. 

Type-Hpecie^, — Epteaicus melanops=iV espertilio fuscus Beauvios. 

Geographic diHtrihution, — Africa, Madagascar, Australia, Asia 
<^(»xcci)t Malay region) ; America from southern Canada southward 
(except Lesser Antilles). 

Nunther of forniH. — About 45 species of V espertilio are now known. 

CliaracterH, — Dental formula : 

- 2 3. 1. 4 5 7 .2-2 \j-\ IjJ. 3-3 

1 2 3. 1. - 2 - 4 5 6 7 ^ 3 - 3' ''' 1 - V ^^'^ 2-2' ''' 3 - Z"^^' 

Tec^th strictly normal throughout and showing no special pecul- 
iarities. Both upper incisors well developed, the inner larger than 
llie oilier and usually with distinct secondary cusp, the outer sep- 
aralcd from canine by a space equal to its greatest diameter. Lower 
incisors subcujiial, trifid, the crown of the third wider than that of 
cither the first or second. They are closely crowded and distinctly 
inil)ricatc(l, forming a strongly convex row between canines. 
Canines siniph', with distinct cingulum, but no secondary cusps, 
Prcniohirs with no sj)ecial peculiarities. Molars normal; w^ and 
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m ^ with hypocone always indicated and in some species well de- 
veloped, a distinct concavity between it and protocone ; m ^ variable 
in form, usually with well developed metacone and three commis- 
sures in the smaller species, but with metacone and third commis- 
sure obsolete in the larger forms; lower molars with all the cusps 
present and of normal form. Skull not essentially diflPerent from 
that of Pipistrelhis^ the rostrum flattish or more usually rounded 
oflp above, the nares and palatal emargination not specially enlarged, 
the latter at least as deep as wide. Externally as in the related 
genera. 

Species examined. — Eptesicus capensis (Smith) and related forms, 
E. serotinus (Schreber), E, platyops (Thomas), E. megalurus (Tem- 
minck), E, matroka (Thomas and Schwann), E, rendalli Thomas, 
E. hillarii ( Geoff roy), E, dorianus (Dobson), E. minutics (Tem- 
minck), E, matschiei Thomas, E. tenuipinnis (Peters), E, nilssoni 
(Keyserling and Blasius), E. fuscus (Beauvois) and related forms. 

Remarks, — Notwithstanding the great difference in size between 
such species as Eptesicus pachyomus and E, pumilus^ the characters 
of the genus are very constant. In the smaller forms the skull is 
more slender and Myotis-Wko. and the last upper molar is better de- 
veloped, while in the larger species the skull is more angular. 

Genus VESPERTILIO Linnaeus. 

1758. Vespertilio Linn^us, Syst. Nat, I, 10th ed., p. 31 (murinus). 

1839. Vesperugo Keyserling and Blasius, Wiegmanu's Archiv. fiir Natur- 
geschichte, 5ter Jahrg., I, p. 312 (part). 

1839. Vesperus Keyserling and Blasius, Wiegmann's Archiv. f flr Natur- 
geschichte, 5ter Jahrg., I, p. 313. Subgenus of Vesperugo (part). 

1856. Meteorns Kolenati, AUgem. deutsch. naturhist, Zeitung, Dresden, 
neue Folge, II, p. 131 (part; included nilssoni, "discolor "=murinu8, 
savii, leucippe, and aristippc), 

1863. ''Aristippe Kolenati, Beitrage zur Kenntniss der Phthirioiuyiarien, 
Petersburg, 1803" (part: included l)oth murinus and nilssoni). 

1872. Marsipolwmus Peters, Monatsber. k. preuss. Alvad. Wissensch., Ber- 
lin, p. 260 (subgenus of Vesperugo for all) igularis= murinus). 

1878. Vesperus Dobson, Catal. Chiropt. Brit. Mus., p. 183 (subgenus of 
Vesperugo), part. 

1897. Vespertilio Miller, Ann. and Mag. Nat. Hist, 6th ser., XX, p. 384. 
October, 1897 (part). 

1897. Vespertilio Miller, North American Fauna, No. 13, p. 05, October 
16, 1897 (part). 

1900. Vespertilio M^hely, Monogra. Chiropt. Hungaritc, p. 219 (part: in- 
cluded both murinus and '' horealis '' =nilssoni) . 

Type-species. — Vespertilio murinus Linnaeus. 

Geographic distribution, — Northern portions of Europe and Asia. 

25733— No. 57—07 m 14 
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Xumher of for run. — The ^enus V expert ilio as now restricted con- 
tains only two forms, rnnrinuM Linna»us and fnuperans Thomas. 

Characters. — Like Eptesicns^ but ear much shortened and broad- 
ened, rostrum flattened al>ove, with a deep concavity on each side 
between nares and lachiyinal region ; nares verj'^ large and extending 
back nearly half way to interorbital constriction, and palatal emar- 
gination extended so far laterally that its width is distinctly greater 
than its depth. 

Specien examined, — VeHpei'tilio murinus Linnaeus and F. superans 
Thomas. 

RemarlcH. — With regard to the necessity for distinguishing Vesper- 
tilio g(>nerically from EpteHicux,, I agree with Mehely. The spe- 
cies nilHHoni {=^' Jjorealis '^^) ^ however, shows none of the special 
cranial peculiarities of Vefipcrtilio^ but is in all respects a typical 
EptenicuH as the genera are here understood. The skull of Vesper- 
t'dio shows a strong likeness to that of Lasioiyeteris ; and it is worthy 
of remark that the meml>ers of the two genera further resemble each 
other in the rather unusual '' frosted " coloring of the back. The 
tyi)e of VeHperiKjo (Marmpol(PViii,s) alhigularis Peters, which I have 
(examined in Berlin, is, as suggested by Mehely, merely a specimen of 
VeHpertilio 7niirmu>i. 

Genus RHINOPTERUS Miller. 

UKm;. Jthlnoplcnuf Millkk, Proc. Biol. Soc. Wasliiiij;:tun, XIX, p. 85, June 
4, IIMX;. 

Type-sperfes. — (riauconycterbi fowerl de Wintoii. 

(ieoijraphiv dlstrib ufion . — Southern Soudan. 

Number of forma, — Only the type species has been thus far dis- 
covered. 

(■hararterH, — Externally like a small Eptesicus^ but upper surface 
of forearm, tail, and tibia thickly sprinkled with pointed, homy ex- 
cresceni*(»s resembling those on edge of ear in some of the Molossidse, 
but larger. Metacarpals as in Eptesicus. Skull differing from that 
of EpteHicufi in much greater relative breadth of anterior portion of 
braincase, shorter, lower rostrum, and in the form of the upper 
toothrows as a whole, these being more concave on inner side and more 
convergent anteriorly. Teeth as in E2)tefiicvfi, 

Types pecien. — Glauconycteris jJoweii (de AVinton). 

liemarhs, — The extraordinarily roughened surface of the forearm, 
tail, and tibia, together with the j^eculiar form of the skull and of 
the u[)per toothrow, distinguish this genus very sharply from its ally, 
Eptesk'us, 
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J HESPEROPTENUS Peters. 



]8f(8. He»peroptcnu» Petebs, Monateber. b 
IId, p. S2ti (suhgenuii of Ye»perug). 

1878. Hesperoptenus Dobson, Catal. Cbiropt. Brit. Mua. 
of Vvaperugo). 



preuss. AkRd. WIsseDscli., Ber 
183 (subgenus 



Type-species. — Vesperv-8 dori<B Peters, 

Geographic distribution. — India and the Malay region. 

Number of fonntt. — Three wpecies of Hesperoptenus are now 
known: S. doriw (Peters), II. tickelU (Blyth), and H. hlanfordi 
Dobson. 

Characters. — Dental formula and general Ktructiire of teeth as in 
Eptesicus and VespertUio ; 
but outer upper incisor much 
larger, the area of its base 
more than half that of ca- 
nine, which tooth, in its sim- 
ple, strong shaft and well- 
developed cingulum,it rather 
closely resembles; space be- 
tween inner incisor and ca- 
nine scarcely perceptible, 
barely greater than width of 
cingulum of canine; outer 
upper incisor closely crowded 
between canine and inner in- 
cisor, forced backward from 
the toothrow, and quite in- 
visible from the front ; its 
crown scarcely reaching level 
of cingulum of the two 
neighboring teeth, but with 
area in cross section decid- fig. 33.-he8peroptsvi 
ediy more than half that of ^'^ 

inner incisor, the surface of the crown basin-shaped, with a large, but 
low, central cusp ; other teeth like those of Eptesicus, the third upper 
molar with less than half the crown area of first, but with the meta- 
cone and three commissures distinct though small. Skull (fig. 33) 
broad, the zygomatic breadth nearly equal to upper length in median 
line, but with no special peculiarities in form; basisphenoid pits 
well developed, though shallow. Externally as in Eptesicus. 

Species examined.- — Hesperoptenus tickelli (Blyth). 

Remarks. — It is with some hesitation that I apply the name Hes- 
peroptenus to the genus represented by H. tickelli. I have not seen 
^^Vesperus" doria-, the type of Hesperoptenus, and certain features 
in the original description, notably what is said of the position of tha 
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outer upper incisor, make it seem possible that the animal is gener- 
ically distinct from tickelli and hlanfordL The peculiarities of the 
prepuce and the j^resence of a large bone in the penis may indicate, 
as supposed by Dobson, that the three species form a single group, but 
the value of these characters is not vet well understood. 

Genus TYLONYCTERIS Peters. 




1872. Tylonyctcris Peters, Moiiatsbor. k. preuss. Akad. Wissensch., Berlin, 
p. 70:{. 

1878. Vesperus Dobson, Catal. Chiropt. Brit. Mus., p. 184 (subgenus Ves- 
per u go) part. 

1898. TylonycteriH Miller, Proe. Acad. Nat. Sci. Pliiladelpliia, p. 321, July 
25, 1898 (genus). 

Tyj)e-species. — Vespertillo pachypus Temminck. 
Geographic distribution. — Malay region from Tenasserim to the 
Philippine Islands. 
Number of foimis. — Oidy one species is now recognized. 

Characters. — Externally like a small Ep- 
tesiciis with the entire head greatly broadened 
and flattened and a consj^icuous fleshy pad 
on ball of thumb and sole of foot. Skull (fig. 
34) so broad that depth of brain case through 
audital bulla is barely one-half mastoid 
breadth; ui:)per surface flat, sloping gradu- 
ally forward to iiares ; rostrum very short and 
broad, its length scarcely equal to lachrymal 
breadth, its depth at front edge of orbit less 
than half breadth at same region; maxillaries 
not concealing tooth rows when viewed from 
above; a distinct blunt projection over anterior ui:)per edge of orbit, 
perhaps representing an incipient i:)ostorbital process. Dental form- 
ula as in EptesicuH^ and teeth not peculiar except in the following 
characters: Inner upper incisor conspicuously bicuspidate, its crown 
much longer than broad and nearly as long as high, the outer cusp 
projecting noticeably inward, so that the greatest width of the tooth 
is at level of its point ; upper canine with a well-developed secondary 
cusp on posterior cutting edge, unconnected with cingulum and ex- 
tending nearly to middle of main shaft. 

Species examined. — Tylonyctcris pachypiis (Temminck). 
Remarl's. — This genus is well characterized by the remarkable flat- 
tening of the skull, a character which it shares with 3fimetillus only, 
combined with the perfectly normal wing. The skull is so unusual in 
form that it appears almost as if artificially crushed. This tendency 
to widening is reproduced in the inner upi)er incisor, but not to any 
appreciable degree in the other teeth. 



Fig. 34.— Tylonycteris pachy- 
pus. Adult male. Trong, 
Lower SiAM. No. 83626. xl^. 
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Genus MIMETILLUS Thomas. 

1905. MimeiiUuH Thomas, Proe. Zool. Soe. London, 19()4, II, p. 188, April 
18, 1905. 

Type-species, — Vesperiigo moloneyi Thonui*;. 

Geographic distribution, — F'ernando Po. 

Niimher of forms. — The type species is the only form yet dis- 
covered. 

Characters, — Dentition and skull as in Tylonycteris^ but sides of 
rostrum projecting sufficiently to conceal tooth rows when viewed 
from above; antorbital foramina large and conspicuous, directed for- 
ward; inner upper incisor bifid though not specially modified in 
form; and upper canine without secondary cusp. Externally differ- 
ing from all known bats in the greatly reduced wing, the third 
finger not longer than head and body; fifth metacarpal not quite 
equal to forearm in length, third and fourth equal to each other and 
slightly longer than forearm; tragus very short and broad, the free 
portion measured from anterior base less than one-third length of 
posterior border and barely equal to width at middle. Other exter- 
nal characters not essentially different from those of Tylonycteris, 

Species examined. — Mimetillus moloneyi (Thomas). 

Remarks, — The reduction in the size of the wings in Mimetillus is 
so great that specimens appear at first sight to be immature or even 
embryonic. Nothing comparable to this is known in other bats, 
since all of those with narrow wings, such as Pterygistes^ Lasiurvs 
and its allies, and the Molossida?, have the third finger fully devel- 
oped or even exaggerated in length, so that the wing loses none of its 
power." Hero, however, the third finger shares in the general short- 
ening, and the efficiency of the wing is much impaired.^ 

Genus PHILETOR Thomas. 

1002. PhiJrtor Thomas, Ann. and Mag. Nat. Hist, 7th ser., IX, p. 220, 
March, 1002. 

Type-Species. — Philetor rohui Thomas. 

Geographic distrihvtion. — New Guinea. 

Number of forms. — Only the iy\>^ species is yet known. 

Characters. — Dental formula and structure of teeth as in Eptesicus 
except that inner upper incisor is of the same lengthened, strongly 
tw^o-pointed type as in Tylonycteris,^ the upper canine is similarly 
provided w^ith a large secondary cusp, and the upper premolar is 
much crowded betw^een canine and first molar, its width nearly three 

a That the Lasiurl are unusually strong of wing is shown by the fact that 
they alone have reached the Galapagos and Hawaiian Islands. The migratory 
habits of some of the species are well known. 

& See Thomas, Ann. and Mag. Nat. Hist, 6th ser., VII, p. 528. June, 1891. 
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times its length along outer edge of alveolus. Skull (fig. 35) with 
rostrum relatively even more shortened than- in Tylonycteris, and 
witli very conspicuou.s peg-like projections over anterior edge of orbit, 
but without any of th^ flattening characteristic of Tylonycteris and 
MimetUlua, the depth of braincase through audital bulla nearly 
equal to width above posterior roots of zygomata. The general out- 
line of the skull is therefore not unlike that of Lasiurus. Externally 
about as in Pterygixtes, the fifth finger nearly as much shortened, its 
length equal to metacarpal and half of first phalanx of fourth. 
Penis with bone well developed as in Ilesperoptenus, but distinctly 
expanded distally. Ear 
short. 

Species examhied. — Phi- 
letor rohui Thomas, 

R emarks . — This very 
distinct genus appears to 
be related to Tylonycteris, 
though lacking the pecu- 
liar flatness of the skull. 

Genus HISTIOTUS 

Gervais. 
1855. HUtiotus Qekvais, 
ExiiM. (lu Comte de 
(1 tt H t e 1 u a u . Zool.. 
Mnimii., ]). 77. 
1878. Vcji/iprus Dobson. 
Cutnl. CUiropt. BrIL 
Mus., |). 184 (subgenus 
of Venperitfifi) part. 
1900. HiHiotus Thomas. 
Ann. Mils. Civ. dl Stor. 
XX, p. 
4, 1900 




Nut 



2d : 



54(i. July 
(teeiiuB). 



Type-species. — Plecotns oelatus I. Geoffroy. 

Geographic distribution.— South America. 

Number of forms. — Five species of Iliatiotus are currently rec- 
ognized. 

Characters.— D&i±%\ formula and structure of teeth as in Epte- 
sicuSy but outer upper incisor considerably reduced, its tip scarcely 
extending beyond oingulum of inner. Skull as in Eptesicus, but 
elongated and with larger audita! bulla;, their diameter more 



than double width of space between them, 
as long as head, and united by a ridge c 

across foi-ehead. 

Species exandnetl. — Histiotiis matrotm 
(Geofffoy), and II. montanus (Philippi). 



Ears very large, at least 
low band of membrane 



(Poeppig) , H. relaiiis 
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Genus L^CPHOTIS Thomas. 

1901. Lcpphotis Thomas, Ann. and Mag. Nat. Hist, 7th ser., VII, p. 460, 
May, 1901. 

Type-species. — Lcephotis wintoni Thomas. 

Geographic distribution. — British East Africa. 

Number of forms. — Only the type species is thus far known. 

Characters. — Very similar to Histiotus^ but differing in the follow- 
ing particulars: Tragus spatulate, narrowed just above middle; 
skull with less elevated braincase, its general form much as in Lasi- 
onycteris^ except that rostrum is slender and not flattened ; zygomata 
longer and nearly i^arallel, not so abruptly bowed outward; audital 
bullae smaller than in Histiotiis^ rather larger than in Lasionycteris^ 
their diameter about equal to distance between them. The teeth are 
throughout as in Histiotus. 

Species examined. — Lwphotis wintoni Thomas. 

Remarks. — The very striking similarity of this African genus to 
the South American Ilistiotus may be the result of parallel develop- 
ment from some Eptesicus-\{k<^ ancestry, but I am inclined to believe 
that it indicates a relationship much less remote. 

Genus OTONYCTERIS Peters. 

1859. Otonycteris Peteks, Monatsber, k. preiiss. Akad. Wissensch, Berlin, 

p. 223. 
1878. Otonycteris Dobson, Catal. Chiropt. Brit. Mus., p. 181. 

Type-species. — Otonycteris hemprichii Peters. 

Geographic distribution. — Northern Africa and central and south- 
western Asia. 

Number of forms. — Two species of Otonycteris are now known. 
Characters. — Dental formula: 

^-.1. ---45^7 .1-1 1-JL 1-jL 3-3 

1 2 3. 1. - 2 -4 5 67^3 -3' ^' 1 - 1' ^'^^ 2 - 2' ^"^ 3 - 3"'^ ^• 

Externally like a large Myotis^ the ears proportionally larger, but 
not differing appreciably in form. Skull essentially like that of the 
larger species of Eptesicus^ but deeper in interorbital region and 
slightly narrower in general outline ; interorbital region flat dorsally, 
the edge of the orbit forming a distinct angle that suggests an incipi - 
ent postorbital process ; audital bullae very large, though not peculiar 
in form, their greatest diameter about three times the distance 
between them and slightly more than width of palate between last 
molars. The. teeth resemble those of Eptesicus., except for the ab- 
sence of the outer incisor and for the following details in structure: 
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Upper incisor (^^) larger, its shaft unicuspid, but the cingalum pro- 
duced into a conspicuous cusplike heel directed backward and out- 
ward and occupying much the same position as the outer tooth of 
Eptesiciis; m ^ with practically no trace of mesostyle or metacone, 
the short commissure extending back from paracone directed inward 
instead of outward; lower teeth as in Eptesicms^ except that the 
incisors are bicuspid and very slightly imbricated. 

Species examined. — Otonycteris hemprichii Peters and O, petersi 
Anderson and de Winton. 

Remarks, — Though readily distinguishable from its allies by the 
details of its characters, but especially by the greatly enlarged audital 
bullae, this genus appears to be closely related to Eptesicus^ Scoteinus^ 
Scotomanes^ and others with the auditory apparatus not specially 
modified. Its likeness to Plecotus is evidently more superficial than 
real, as the nostrils are strictly of the Vespertilionine type. 

Genus NYCTICEIUS Rafinesque. 

1819. Nycticeius Rafinesque, Joiirn. de Physique, LXXXVIII, p. 417. 

June, 1819. 
1827. Nycticeus Lesson, Man. de Mammal., p. 98. 
1827. Xycticejus Temmtnck, Monogr. de Mammal., I, p. XVIII. 

1830. Nycticeyx Wagler, Naturl. Syst. der Amph, p. 13. 

1831. Nycticca Le Conte, McMurtrie's Cuvier, Anim. Kingd., p. 432. 
1878. Nycticcjus Dobson, Catal. Chiropt. Brit. Mus., p. 266, 

1894. Nycticejus II. Allen, Monogr. Bats N. Amer. (1893), p. 131, March 

14, 1894. 
1897. Nycticeius Miller, North Amer. Fauna, No. 13, p. 118, October 16, 

1897. 

Type-species, — Nycticeius humjeralis Rafinesque. 

Geographic distribution, — Southeastern United States; Cuba. 

Nurriber of forms, — Two species are known. 

Characters, — External and cranial characters as in Eptesicus, 
Dental formula : 

-2-. 1. 4567 .1-1 1-1 1-1 3-3_o^ 

r2 3. 1. -2- 4 5 6 7 '3-3^ ' 1-1'^''' 2=2' "^ 3=3"^^* 

Upper incisor simple, unicuspid, nearly half as high as canine, with 
which it is in contact or nearly so. Lower incisors as in Eptesicus^ 
the outer larger than either of the others. Upper premolar without 
cusp on inner side. Canines, molars, and lower premolars as in 
Eptesicus; m ^ with crown area more than half that of m ^ or m ^, 
its mesostyle, metacone, and three commissures well developed. 

Species examined, — Nycticeius humeralis (Rafinesque) and N. cu- 
hanus (Gundlach) 
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Genus SCOTCECUS Thomas. 

1901. Scotcecus Thomas, Ann. and Mag. Nat. Hist., 7th ser., VII, p. 203, 
March, 1901. 

Type-species. — Scotophilus alb ofri sens Thomas. 

Geographic distribution, — Africa, except northern portion. 

Number of forms, — Scotoscus albofuscus (Thomas), S, hindei 
Thomas, S, hirundo (de Winton). 

Characters. — Externally like Nycticeius. Skull as in Nycticeius^ 
but everywhere greatly broadened, the zygomatic breadth at least 
equal to basal length in median line; lachrymal region so wide that 
diameter of skull at front of orbits is considerably greater than that 
across outer edge of toothrows. Teeth as in Nycticeivs. 

Species examined. — I have examined all of the known species. 

Remarks. — The great broadening of the skull, especially in the 
lachrymal region, combined with the perfectly Nycticeius-Wk^ teeth 
distinguish this genus from its allies. 

Genus SCOTEINUS Dobson. 

1875. Scoteinus Dobson, Proe. Zool. Soc I^ndon, p. 371 (subgenus of 

Scotophilus) . 
1878. Scotrinus Dobson, Catal. Chiropt Brit. Mus., p. 2^1 (subgenus of 

SIcotophiluft). 

Type-species. — Scotophilus emarginatus Dobson. 

Geographic distribution. — This genus is at present known from 
Africa, India, and Australia. 

NuTnber of forms. — Scoteinits balstoni Thomas, S. emarginatus 
(Dobson), S. greyii (Gray), S. pallidus (Dobson), and S. fichliefenii 
(Peters). 

Characters. — Externally like Nycticeius. Skull as in Nycticeius^ 
but broader, though without the conspicuous widening in lachrymal 
region characteristic of Scotoecus. Teeth differing from those of 
both Nycticeius and Scoto'cus in the reduction of the posterior por- 
tion of last molar both above and below ; in m ^ both mesostyle and 
metacone are practically absent, though the position of each is indi- 
cated in the very short commissure back of protocone ; m 3 with 
scarcely a trace of entoconid, and with second triangle very much 
smaller than first. 

Species examined. — Scoteimis balstoni Thomas, S. greyii (Gray) 
and S. schliefenii (Peters). 

Genus SCOTOMANES Dobson. 

1875. Scotomanes Dobson, Proc. Zool. Soc. London, p. 371 (subgenus of 

Scotophilus). 
1878. Scotomanes Dobson, Catal. Chiropt. Brit. Mus., p. 258 (subgenus of 

Scotophilus ) . 

Type-species. — Nycticejus ornatus Blyth. 
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Geographir distribution. — Central and eastern Asia. 

Number of forms, — Only the type species is yet known. 

Characters, — Externally as in Nycticeius except that the fur has a 
distinct color pattern of white markings on a brown ground. Skull 
wider and not as deep as that of Nycticeius^ the anterior palatal 
emargination relatively smaller than in any other member of the 
family, its greatest depth scarcely more than half as great as dis- 
tance between upper canines. Lachmyral region somewhat expanded, 
and anterior edge of orbit distinctly beaded and angular. 

Species examined. — Scotomanes omatiis (Blyth). 

Genus RHOGEESSA H. Allen, 

1866. Rhopei'sm II. Allen, Proc. Acad. Nat. Sei. Philadelphia, p. 285. 

1878. Rhogoessa Marschall, Nomenclator Zoologiciis, Mamm., p. 11. 

1878. Rhofjeessa Dobson, Catal. Chiropt. Brit. Miis., p. 245 (subgenus of 

Vesper ugo). 
1894. RhOfjci'ssa II. Allen, Monogr. Bats N. Amer. (1893), p. 182, March 

14, 1894 (genus). 
1897. Rhogeessu Miller, North Auiierican Fauna, No. 18, p. 122, October 

16, 1897 (part). 

Type-species. — Rhoge'essa tumid a IT. Allen. 

Geographic distribution. — Warmer parts of America, north to cen- 
tral Mexico. 

Number of forms. — Six species of Rhoge'essa are currently recog- 
nized. 

Characters, — Like Nycticeius^ but outer lobe of all three lower 
incisors obsolete and inner lobe practically absent also in the outer 
tooth, which is thus much reduced in size as compared with the cfther 
two, though its cutting edge, formed by the middle lobe, remains in 
line with the others, and functional. 

Species examined. — Rhoge'essa gracilis Miller, R, io Thomas, R. 
minutilla Miller, R, parvula H. Allen, R. tumida H. Allen, and R. 
velilla Thomas. 

Genus B^^ODON Miller. 

1897. Rhogecssa Miller, Nortli American Fauna, No. 18, p. 122, October 

16, 1897 (part). 
1906. Bwodon Miller, Proc. Biol. Soc. Washington, XIX, p. 85, June 4, 

190(J. 

Type-species, — Rhoge'essa alleni Thomas. 

Geographic distribution. — Jalisco, Mexico. 

Number of forms, — The type is the only species known. 

Characters. — Like Rhoge'essa.^ but with the reduction of the outer 
lower incisor carried so far that the tooth has become a mere function- 
less spicule less than one-twentieth as large as the first or second 
incisor, nearly concealed beneath cingulum of canine. Third upper 
molar with posterior portion slightly more reduced than in Rhoge'essa. 
/S/?^rI^,s' examined. — B(vodon alleni (Thomas). 
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Genus PACHYOTUS Gray. 

"\821. ^cotophilus Leach, Trans. Linn. Soc. London, XIII, p. 69 (kuhlii). 

Not Scotophila Hiibuer, 1816. 
1831. PachyotiiH Gray, Zoological Miscellany, No. 1, p. 38 (part). Name 

applied to a genus formed by combining Nycticeius and i^cotophilus. 
1878. Scotophilns Dobson, Catal. Chiropt. Brit. Mus., p. 256 (part). 

Type-species. — Scotophilus kuhlii Leach. 

Geographic distr^ihution, — Africa, Madagascar, Southern Asia, and 
the Malay Archipelago. 

Number of forms. — Ten species of this genus, the ' subgenus Scoto- 
philus ' of recent authors, are currently recognized. 

Characters. — Externally as in Eptesicus. Skull with no special 
peculiarities ; in the largest species a high backward-projecting 
occipital crest is developed. Teeth (Plates I, II, fig. 2) as in Nyc- 
ticeius^ except that the molars are distinctly abnormal. First and 
second upper molars with main cusps close together and so displaced 
outward that the protocone of m ^ is near middle of crown ; styles 
reduced, particularly the mesostyle, which in some species {gigas^ 
heathi^ nigrita) is practically absent, thus greatly distorting the W 
pattern; third upper molar with protocone, paracone, parastyle, and 
two commissures, of which the second is very short. Lower molars 
with hypoconid and entoconid reduced in size, so that the second tri- 
angle in each tooth is smaller than the first and with the cusps notice- 
ably lower ; in m 3 the second triangle is so reduced that the homology 
of its single remaining cusp can not be satisfactorily determined. 

Species exam^ined. — Pachyotus castaiieus (Horsfield), P. gigas 
(Dobson), P. heathi (Horsfield), P. kuhlii Leach, P. nigrita {Schre- 
her)^ P. wroughtoni (Thomsis). 

Remarks. — From the related genera of Vespertilionidae this group 
is readily distinguishable by the peculiarities of the molars. In the 
form of these teeth it is almost exactly paralleled by some of the 
quite unrelated Megadermida^, while the line of development, of 
which this represents the first step, is carried much further in Harpio- 
cephalus. 

Genus CHALINOLOBUS Peters. 

1866. Chalinolohus Peters, Moiiatsber. k. preuss. Aliad. Wissensch., Berlin, 
p. 680. 

1878. Chalinolohus Dobson, Catal. Chiropt. Brit. Mus., p. 246 (part). 

Type-species. — Vespertilio tuberculatus Forster. 
Geographic distmhution. — New Zealand and Australia. 
Numher of forms. — Four species of Chalinolohus are currently 
recognized. 
Characters. — Dental formula : 

-2 3. 1. - 2 -4 5 6J7 . 2^ 1- 1 2j-2 3-3 

1 2 3. 1. -2-4 5 6 7^3-3'^l-l'^^^^2-2' ^^^ 3-3"^"*^' . 
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Upper inciaorfi simple, the four teeth lying almost in the same line, 
the outer well developed, but considerably smaller than the inner and 
separated from canine by a space about equal to the diameter of its 
crown; lower incisors trifid, their crowns strongly imbricated and 
increasing regularly in size from first to third, the series continuous 
between canines, and strongly, almost angularly convex. Canines 
well developed, simple. Cheek teeth strictly normal ; pm * "minute, 
crowded in inner angle between canine and large premolar, pm * with 
very small inner anterior cusp ; m ' and m ^ without hypocone, and 
with metacone, especialh in m ' unusually large m ' with rather 
more than half the crown area of m or m its me-ostvle metacone, 
and three commissures well de- 
veloped, lower molars with the 
(usps normal in size and posi- 
tion fekull (fig 36) with rather 
short, deep bramcase and broad, 
low rostrum the length of which 
IS about two-thirds that of brain- 
case ; a slightly angled ridge 
along edge of anterior portion 
of rbit; palate rising rather 
1 t ceably in front, and floor of 
1 ra ncase sloping upward poste- 
r orlj so that the two surfaces ■ 
re set at a distinct angle with 
ach ther; audital bullae small; 
1 asisphenoid pits shallow and 
ndistmct; palatal emargination 
brod and shallow, much as in 
LobiUJ is; nares moderate, 
si gl tly longer than broad. Ex- 
tern illy characterized by the 
"^i- short broad head; low, rounded 

ears with trag s mich widened above (its width along upper border 
nearly equal to length of anterior margin) and with antitragus con- 
tinued forward to angle of mouth, where it terminates in a conspicu- 
ous lobe; swollen muzzle and chin, each of which is separated from 
wide lip by deep narrow groove; and slight or no graduation of meta- 
carpals (fifth never less than third by more than one-eighth or one- 
tenth length of forearm). 

Species examined. — •Chalinolobus tubereulatus (Forster), C. signi- 
fer Dobson, C. gouldi (Gray), and C. nigrogrtseus (Gould). 

Rejnarks.—Jn certain respects this genus and the next resemble 
LoMurus and Dasypterus, particularly in the form of the head and 
ears and in the general structure of the skull. Externally the two 
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Old World genera are the more highly modified ; but in cranial and 
dental characters the American forms depart more widely from the 
ordinary Vespertilionine type. 

Genus GLAUCONYCTERIS Dobson. 

» 

1875. Olauconycteria Dobson, Proc. Zool. Soc. London, p. 383 (subgenus 

of Chalinolohus) , 
1878. Olauconycteris Dobson, Catal. Chiropt Brit Mus., p. 247 (subgenus 

of Chalinolohus). 
1901. Olauconycteris de Winton, Ann. and Mag. Nat. Hist., 7th ser., VII, 

p. 46, January, 1901. Genus (part; included Rhinopterus floweri). 

Type-species. — Kerivoida poensis Gray. 

Geographic distribution. — Africa, south of the Sahara. 

Nuniber of forms. — Five species of Olauconycteris are now recog- 
nized: G. argentatus (Dobson), G. Beatrix Thomas, G. papilio 
Thomas, G. poensis (Gray), and G. variegatus (Tomes). 

Characters. — Very similar to Chalinolohus^ but graduation of meta- 
carpals more noticeable (one-fifth to one-sixth forearm), outer in- 
cisor crowded between canine and inner incisor, and small upper 
premolar {prn -) absent. The third upper molar is relatively larger 
than in Chalinolohus^ though of the same shape. 

Species examined. — Glauconycteris argentatus (Dobson), G, heat- 
rix Thomas, G. papilio Thomas, and G. poensis (Gray). 

Genus LASIURUS Gray. 

1831. Lasiurus Gray, Zoological Miscellany, No. 1, p. .S8. 

1870. Atalapha Peters, Monatsber, k. preuss. Akad. Wissensch., Berlin, p. 

907. Not Atalapha Rafinesque, 1814. 
1878. Atalapha Dobson, Catal. Chiropt. Brit. Mus., p. 267 (part). 
1894. Atalapha H. Allen, Monogr. Bats N. Amer. (1893), p. 141, March 14, 

1894. 
1897. Lasiurus Miller, North American Fauna, No. 13, p. 105, October 16, 

1897. 

Type-species. — Vespertilio horealis Miiller. 

Geographic distribution. — America to the limits of tree growth, 
including the Bahama Islands and Greater Antilles; also the Gala- 
pagos and Hawaiian Islands. 

Numher of forms. — About a dozen forms of Lasiurus are now rec- 
ognized. 

Characters. — Dental formula : 

-2-. 1.-2-4567 .1-1 1-1 2-2 ^z^^o^ 
12 3. 1.-2-45 6 7 3-3' ^1-1'^^ 2-2'^ S-S""^"^* 

Upper incisor short and robust, in contact with canine, the great- 
est diameter of crown nearly equal to its height, the crown subterete 
though slightly triangular in outline; lower incisors closely imbri- 
cated, trifid, the outer slightly larger than either of the others*^ 
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canines well developed, not peculiar in fiii-ni; anterior upper pre- 
molar minute, occupying the inner nngle between canine and large 
premolar; other cheek teeth Htrictly normal; m' and m^ without 
hypocone, m ' much reduced, its cr(»wn area less than one-third that 
of m'', the protocone, paraoone, parastyle, and first commissure well 
developed, the mesostyle and second commissure obsolete, though not 
j:bsent; lower molars with all the cusps well deveJuped. iit ' with dis- 
tinct entoconid. Skull short and broad, the brain case high and 
rounded, the rostrum sloping away rapidly in front so tliat its 
upper surface is nearly in line with that of brain case; nares and 
palatal emargination wide and shallow, the width of the emargination 
distinctly greater than its depth ; palate sloping upward anteriorly, 
and floor of brain case rising; posteriorly so that the two surfaces are 
set at noticeably different angles; audital buHse well developed but 
not large, their diameter about equal to width of apace between; 
basisphenoid pits narrow and elongate, but distinct; zygomata slen- 
der, not expanded at middle or elsewhere. Ear short, rounded. 
Wing with fifth fingei' much shorter than third, the third metacarpal 
usually exceeding fifth by at least length of thumb, though by dis- 
tinctly less than length of tiiumb in L. horealis. Interfemoral mem- 
brane very large, most of its upper surface furred. Mamma?, 4." 

Species examined. — LaaiuT^i-n horealis (Miiller) and the related 
forms, also L. cinerevs (Beauvois) and L. semvta (H. Allen). 

Remarks. — This genus is well characterized by the sliort, deep 
skull, the graduated metacarpals, and the furred interfemoral mem- 
brane. The oidy genus that it is likely to l)e confused with is the 
closely related Dasypterus, from which it is distinguished by the pres- 
ence of the small upper premolar (jmi'-'). 

Genus DASYPTERUS Peters. 

18fl4. LasiuruB H. Aixen, Moiiogr. Bats N. Amec, ii. 25 (part). 

1871. DoHypterwi E'etebb, Monatsber, k. preui*!}. AUail. WisBciincli., Berlin, 

1870, p. 9ia (subgenus of Atalaplin'i. 
1878. Dasypterux Doaaos, Catai. Chiropt. Brit. Mns.. [i. 274 (siiligpiiiiB of 

Atalapha). 
1804. pasypteTua H. Allen, Monogr. Hata N. Anier, (1893), [i. 137, March 

14, ISM. (Genae.) 
1897. Dasyptcrua Milleb, North Aiiiei-icnii Famia, No. 13, p. 115, Ot-tolipr 
16, 1S97. 
Type-species. — Lasiunts intermedius H. Allen. 
Geographic distribution. — America, from the southern border of 
the United States (including Florida and the Gulf coast) southward; 
not yet recorded from the West Indies. 

1 For notes on the mamiuip anii the unusual nuniln'f of youug in ttie Laslurlne 
hatN. see Lyon. I'nic. U. R. \ational Museum, XXVI. ii|i. 4:;r.-l:;ti. Jiuiuar.v 26, 
/.%iy, ,ti>ii IJ'ard, Sdeni-e, n. h.. XXII, [i. 20. Jul.v T, IIKS. 



THE FAMILIES AND GENERA OF BATS. 223 



Number of forms, — Eight forms of Dasypterus are now known. 

Characters, — Like Lasiurus but without the small upper premolar. 

Species examined, — Dasypterus egregius (Peters), D. eg a (Ger- 
vais) and its geographical forms, also D, intermedins (H. Allen) and 
D, floridanus Miller. 

Remarks, — Though very closely related to Lasiurus this genus may, 
as a matter of convenience, be regarded as distinct. 

Genus BARBASTELLA Gray. 

1821. Barhastella Gray, London Medical Iieix>sitory, XV, p. 300, April 1, 

1821. 
1839. Synotus Keyserling and Blasius, Wiegmann's Archiv. fiir Naturge- 

schichte, 5ter Jahrg., I, p. 305. 
1878. Synotus Dobson, Catal. Chiropt. Brit. Mus., p. 175. 
1897. Barhastella Miller, Ann. and Mag. Nat. Hist., 6th ser., XX, p. t{85, 

October, 1897. 

Type-species, — Vespertilio harhastellns Sclireber. 

Geographic distribution, — Northern Africa; central and southern 
Europe ; west central Asia to the Himalayas. 

Number of forms. — Two species are known. Barbastella barbastel- 
his (Schreber) and B, darjeliyigensis (Hodgson). 

Characters, — Dental formula : 

-23. 1. -2- 45 67 .2-2 1-1 2-2 3-3___^, 

r23: 1. - 2 - 4X6 7 ' 3-3' ^' 1^1' ^''' 2^2' ''' S^"""^^* 

Upper incisors well developed, the inner much larger than the outer, 
its inner cusp unusually distinct and producing a noticeable length- 
ening of the crown; outer incisor nearly in contact with canine, 
its crown with acuminate anterior cusp and distinct posterior con- 
cavity directed slightly outward; lower incisors subequal, trifid, the 
outer tooth larger than either of the others, the complete row very 
convex ; upper canine simple, with distinct cingulum but no secondary 
cusps; lower canine with the cingulum produced into a noticeable 
anterior basal cusp; anterior upper premolar minute, crowded into 
angle between canine and large premolar; other cheek teeth, both 
Lbove and below, normal ; pm ^ with inner section unusually low and 
flat, without trace of inner cusp ; m ^ and m ^ with very large proto- 
cone and no hypocone, m ^ with crown area distinctly more than half 
that of m ^ or m ^, its metacone and three commissures well devel- 
oped; lower molars with the cusps all normal in position and size, 
though the protoconids are somewhat unusually slender and high. 
Skull with rather long, rounded brain case and weak rostrum, the 
upper surface of which is distinctly concave from edge of nares to 
fainth^ developed supraorbital ridges; audital bulla? not specially 
(mlarged; zygomata not expanded at middle. Ears broad but not 
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specially elongated (laid forward they do not reach tip of muzzle), 
joined across forehead. Nostrils opening upward and outward on a 
flat, median space between two high lateral swellings and behind a 
prominent median pad. Metacarpals very slightly graduated. 

Species examined. — Barhastella harhastellus (Schreber). 

Remarks. — Although differing very notably from the Plecotine 
Plecotus^ Corynorhinus and Euderma in the dental formula, the 
small audital bulla*, and the simple zygoma, Barhastella is probably 
more closely related to these three genera than to any others. With 
them it shares the peculiar elongated, rounded, and rather low brain 
case, the weak rostrum, the distinctly graduated lower incisors, the 
slendemess and relatively great height of the protoconid of the lower 
molars, and a certain aspect of the upper molars. The last char- 
acter is difficult to define, but it probably results from the wide 
spaces between the teeth, the large protocone, and a slight flattening 
of the W -pattern due to the somewhat decreased width of the outer 
section of the crowns. 

Genus PLECOTUS Geoffroy. 

1813. Plecotus Geoffroy, Desor. de r:6gypte, II, p. 112. 

1816. Macrotiis Leach, Catal. Spec. Indig. Maiiiin. and Birds Brit. Mus. 
(Willugliby Society reprint, 1882), p. 1. Nomeii nudum. The * Euro- 
pean Longear, Macrotus curopwus.' 

1878. Plecotus Dobson, Catal. Chiropt. Brit. Mus., p. 177 (part). 

Type-species. — Vespertilio aiiritiis Linnaeus. 

Geographic distrihidlon. — Temperate Europe, Asia, and northern 
Africa. 

Number of forms. — Only the type species is at present definitely 
known. 

Characters. — Dental formula : 

- 2 3. 1. - 2-4 5 6 7. 2-2 lj-^1 2 -2 3 -_3_oa 

* 1 2 3.1. -2 3 45 (3 7 ^ 3 - 3' ^' 1 - 1'^^^ 8 - 8' ^^' 3 - 3""^^- 

Upper incisors well devoloped, each with a distinct secondary cusp, 
the inner tooth much smaller than the outer, and separated from 
canine by a space about equal to its diameter; lower incisors sub- 
equal, trifid, the crowns increasing in size from first to third, and 
forming a continuous, strongly convex row between canines. Upper 
canines rather small and weak, but not peculiar in form; lower 
canine with cingulum produced into a distinct though small anterior 
basal cusp. Cheek teeth normal, though rather small ; anterior upper 
premolar (pm^) in contact with canine, but separated from large 
premolar (pm *) by a narrow space; posterior premolar with distinct 
though small inner cusp; upper molars short on inner side, the 
spaces between the crowns unusually large ; m ^ and m ^ with no trace 
of hypocone ; m ^ with crown area about half that of m ^, its metacone 
and third commissure small but distinct; lower molars with all the 
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cusps present and well developed, the protoconid noticeably higher 
than the hypoconid. Skull with large, elongate and rounded brain 
case, but with rostrum slender and reduced, its upper surface, how- 
ever, of the normal, laterally convex form; lachrymal ridges well de- 
veloped; audital bullae large, rounded, their greatest diameter equal 
to about three times the distance between them. Ears very large, 
much longer than head, joined across forehead; nostrils opening 
upward, their orifice continued backward by a slit-like prolongation, 
the warty outgrowths on muzzle not especially prominent. 
Species examined. — Plecotus auritus (Linnaeus). 

Genus CORYNORHINUS H. Allen. 

1831. Plecotus Le Conte, McMurtrie's Cuvier, Animal Kingdom, I, p. 431 
(part, see p. 84). 

1864. Synotus H. Allen, Mouogr. Bats N. Amer., p. 62 (not of Keyserling 
and Blasius, 1839). 

1865. Corynorhinus H. Allen, Proc. Acad. Nat. Sci. Philadelphia, p. 173. 
1865. Cory nor Jiynchus I*eters, Mouatsber. k. preuss. Akad. Wissensch., 

Berlin, p. 524, October, 1865. 
1878. Corynorhinus Dobson, Catal. Chiropt. Brit Mus., p. 180 (subgenus of 

Plecotus). 
1894. Corynorhinus II. Allen, Monogr. Bats N. Amer. (1893), p. 53, March 

14,1904 (genus). 
1897. Corynorhinus Miller, North American Fauna, No. 13, p. 49. 

Type-species, — Plecotus macvotis Le Conte. 

Geographic distrihution.—WsiTniev portions of North America, 
from southern British Columbia and the southeastern United States 
to southern Mexico. 

Number of forms, — ^Three forms are currently recognized. 

Characters. — Externally like Plecotus^ but glandular masses on 
muzzle rising high above nostrils; skull differing from that of 
Plecotus in the smoothly rounded lachrymal region; teeth as in 
Plecotus, 

Species examined. — I have examined all the known forms. 

Remarks. — The great develojjment of the glandular masses on muz- 
zle, and the absence of the distinct lachrymal ridge, distinguish this 
genus sufficiently from Plecotus. 

Genus EUDERMA H. Allen. 

1891. Uistiotus J. A. Allen, Bull. Amer. Mus. Nat. Hist, III, p. 195 (not 
of Gervais, 1855). 

1892. Euderma H. Allen, Proc. Acad. Nat Sci. I»biladelphia, 1891, p. 467, 
January 12, 1892. 

1894. Euderma II. Allen, Monogr. Bats N. Amer. (1893), p. 60, March 14, 
1894. 

1897. Euderma Miller, North Amer. Fauna, No. l.S, p. 46, October 16, 1897. 

1903. Euderma Miller, Proc. Biol. Soc. Washington, XVI, p. 165, Novem- 
ber .30, 1903. 
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Type-Species. — Sistwius maculatus J. A. Allen. 
Geographic distribution. — Southwestern ITniteil States. 
Number of form*. — Tlie type species is the oiily iiieiubDr of the 
genus thus far discovered. 
Characters. — Dental formula : 



-23. 1. -2-4567 .2^ 
12 3. 1. -2-4 3 67'3 



-_^ 1- 1 2 -2 

-3''' 1-1'/'""' 2-2' ' 



3.-3 
3-3' 



=34. 



Upper incisors alike in form, slender, with well-developed cingula, 
and simple, styliform crowns, the outer somewhat larger than inner, 
which is in contact or nearly so with canine : lower incisors trifid, the 
middle lobe largest, especially in / ._. and i ,,. Upper canine small and 
weak, barely more than twice the height of inner incisor, which it 
rather closely resembles in form; lower canine relatively smaller 
than in any other known Vespertilionine 
bat, its crown scarcely higher than that of 
pm. ^ and not as high as protoconid of -m ^ 
nr m, ;, with a noticeable posterior heel ris- 
ing at edge to a distinct cusp, and a large 
secondary cusp anteriorly rising above 
crown of outer incisor, and giving the 
tooth when viewed fi'om the side and 
slightly in front an unequally bilohed ap- 
pearance unique so far as I have seen in the 
order. Anterior Upper premolar minute, 
scarcely more than one-thii'd as large as 
outer incisor and rising barely to cingulum 
' of canine. It stands in the tooth row at 
the middle of the narrow space between 
canine and large premolar, and in form I'esemhles the incisors, except 
that the crown is relatively lower and thicker; large premolar of the . 
usual form, but very deeply concave on anterioi' border; lower pre- 
molars of the ordinary Vesi>ertilionine type. Molars normal; m' 
and m - with barely indicated hypocone, and with protocone sepa- 
rated from outer imsps by a rather unusually wide space., para- 
cone and metacone high and slender, mesostyle rather short but W 
pattern very distinct; m^ with well-developed metacone and three 
commissures, the area of its crown fully half that of either of the 
other molars; lower molai-s with all the cusps unusually high and 
slender, especially the protoconids, which considerably exceed the 
hypoconids; a distinct though low cingulum cusp behind the ento- 
conid in each tooth. Skull (fig. 37) with large, rounded, though 
rather low brain case and excessively weak rostrum; zygomata 
abruptly expanded at middle; audital bulla? very large, and much 
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elongated, their greatest diameter about equal to length of tooth row 
exclusive of incisors, the inner edge strongly emarginated anteriorly. 
Ears very large, fully three- fourths as long as forearm, joined across 
forehead by a low band of membrane ; tragus well developed. Nos- 
trils simple, as in Myotis or Eptesicus, The only known species ic 
nearly black with conspicuous white markings. 

Species examined. — Euderma maculaturrh (J. A. Allen). 

Remarks, — This strikingly characterized genus resembles Plecotus 
and Corynorhinus in its skull and teeth, though all of the peculiarities 
are much exaggerated. In its simple nostrils, strictly of the Vesper- 
tilionine type it differs, however, very notably irom the other mem- 
bers of the Plecotine group. 

Sul^family JVIINIOFTKRIN'.Si:. 

1875. Miniopteri Dobson, Ann. and Mag. Nat. Hist., 4th ser., XVI, p. 349, 

November, 1875 (part). 
1878. Miniopteri Dobson, Catal. Chiropt. Brit. Mns., p. 170 (part). 

1891. Vespertiliotiidcr (part: Miniopterine division, part) Flower and 
Lydekkeb, Mammals, living and extinct, p. GG4. 

1898. Miniopterw Trouessart, Catalogus mammalium, p. 134. 

Geographic distribution, — Northern Africa and southern Europe 
and Asia, including the Malay region. 

Characters, — Like the Vespertilionina*, but presternum with median 
lobe enormously developed and forming the greater part of the bone ; 
scapula with the coracoid straight, directed conspicuously inward. 

Rem^arks, — The two characters on which this group is based might 
seem insufficient were it not that they appear to be not only unique 
but directly contrary to the tendency of the corresponding structures 
in members of the related groups. I know of no other bat in which 
the presternum consists chiefly 'of the median lobe. The straight, 
inwardly directed coracoid is, however, found elsewhere, notably in 
the Molossida?. 

Principal subdivisions, — The subfamily contains the one genus 
Miniopterus, 

Genus MINIOPTERUS Bonaparte. 

1837. Miniopterua Bonaparte, Iconagr. della Fauna Italica, I, fasc. XX, 
under Vespertilio emarginatus (subgenus of Vespcrtilio). 

1866. Miniopteris Gray, Ann. and Mag. Nat. Hist, 3d ser., XVII, p. 91, 
February, 1866. 

1878. Miniopterus Dobson, Catal. Chiropt. Brit. Mus., p. 347. 

1892. Minyopterus Winge, Jordfundne og nulevende Flagermus (Chiroptera) 
fra Lagoa Santa, Minas Geraes, Brasilien, p. 3<». 

1900. Minneopteruft Lampe, Jahrbueh Nassau Ver. Naturkunde, .Tahrg. 53, 
Catal. Saugeth. — Samml., p. 12. 

Type-species. — Vespertilio ursinii Bonaparte =F. schreiberaii KuhU 
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Geographic distribution. — Northern Africa and southern Europe 
and Asia, including the Malay region. 
Number of forms. — Eight species are currently recognized. 
Characters. — Dental formula : 

-2 3. 1. -2-4 5 67 . 2-2 1-1 2-2 3-3 __ 
1 2 3. 1. - 2 3 4 5 6 7 ' 3-3' ""l-l'^^^ 3-3' 3-3~'^^- 

Upper incisors low and robust, subequal, the outer lower than 
inner but with slightly greater cross section, each tooth simple, the 
apex of inner rather slender and directed strongly inward, that of 
outer broadly pointed and nearly erect, the teeth of each pair 
strongly in contact, but outer incisor separated from canine by dis- 
tinct space; lower incisors forming a rather strongly convex row, 
their crowns trifid, the lobes of the first and second subequal, the 
middle lobe of the third much the largest, the outer almost obsolete. 
Canines slender, not peculiar in form, the upper with very slight 
cingulum, the lower with cingulum well developed and forming an 
indistinct anterior basal cusp. Premolars showing no special pecu- 
liarities except that the anterior upper tooth {pm -) is unusually large, 
its shaft more than one-third as high as that of canine, to the base 
of which its crown area is nearly equal; lower premolars high and 
slender, with subterete though slightly four-sided shafts. Molars 
normal, though the outer section of the first and second upper teeth 
is somewhat narrowed ; hypocone absent or barely indicated ; m ^ 
with metacone and three commissures well developed, its crown area 
more than half that of m ^ or m ^ ; lower molars with all the cusps 
present, rather high and slender. Skull with large, high brain case, 
the anterior portion of which rises distinctly above occiput; ros- 
trum slender and small, though not specially reduced or peculiar in 
form, its dorsal surface with a slight median longitudinal concavity 
between orbits; sagittal crest low, but rather distinct, not sending 
forward any branches to supraorbital region, which, with anterior 
border of orbits, is smoothly rounded; palate slightly concave both 
longitudinally and transversely, a noticeable foramen near its border 
close to inner extremity of each posterior molar ; audital bullae small, 
covering slightly more than half surface of cochleae ; floor of braincase 
forming no noticeable angle with plane of palate ; basisphenoid pits 
indicated. Ear small, not peculiar in form; tragus high, slender, 
slightly curved forward at tip. Second and third metacarpals about 
equal; third distinctly shorter. Second phalanx of third finger 
nearly three times as long as first. 

Specie f^ examined. — Miniopterus schreihersii (Bonaparte) and M. 
netcto7ii (Bocage), M. natalensis A. Smith, M. fucas Bonhote, M. 
manavi Thomas, 31. fratercidus Thomas, M. dasythrix Thomas, 
M. majori Thomas. 
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Subfainily M:TJRININ'^^. 

1878. Vespertiliones Dobson, Catal. Chiropt. Brit. Mus., p. 168 (part). 
1891. Vespertilionida' (part: Vespertiliouine divisiou, part) Flower and 
Lydekker, Mammals, living and extinct, p. 6(51. 

Geographic distribution. — Malay region, India, and central and 
eastern Asia to Japan. 

Characters. — Anterior upper premolar (pm-) very slightly reduced, 
scarcely smaller than posterior premolar {pm *) and essentially like 
it in form; molars essentially normal or considerably modified, the 
metaconid always noticeably the largest cusp in m ^ and m ^ ; nos- 
trils conspicuously tubular-projecting. 

Remarks. — The very unusual structure of the anterior upper pre- 
molar suggests a primitive stage of development, preceding the ten- 
dency to reduction to which the premolars are subject elsewhere 
among the bats. The molars of Ilarpiocephalus are, on the other 
hand, very highly modified, more so than in any other genus of Ves- 
pertilionidse, though a suggestion of the same form of tooth is found 
in Pachyotus. Both Ilarpiocephalus and Murina also show a high 
degree of specialization in the tubular nostrils. It seems most natu- 
ral, therefore, to regard the group as a specialized offshoot from 
some low, Myotis-Wk^ Vespertiliouine form. 

Principal subdivisions. — Two very distinct genera of Murininae 
are now known. 

KEY TO THE GENERA OF MURININJE. 

Molars essentially normal Murina, p. 229. 

Molars highly abnormal, m * and m ^ with main cusps closely approximated 
and mesostyle absent, w' reduced to an almost structureless, sometimes 
deciduous, remnant Harpiocephaltis, p. 230. 

Genus MURINA Gray. 

1842. Murina Gray, Ann. and Mag. Nat. Hist., X, p. 2.58, December, 1842 

{suillus). 
1842. Ocypetcs Lesson, Nouv. Tabl. Regne Anim., p. .30 (part; included 

cavernarum=harpia and suiUus) ; not Ocypetcs Wagler, 1832. 
1878. Harpiocephalus Dobson, Catal. Chiropt. Brit. Mus., p. 276 (part: 

subgenus Murina^ p. 277, and subgenus Harpiocephalus, p. 277, part). 

Type-species. — Vespertilio suillus Temminck. 

Geographic distribution. — Malay region, India, and central and 
eastern Asia to Japan. 

Number of forms. — ^Eight species are known, including all of those 
currently referred to "Murina " and all the members of Ilarpiocepha- 
lus except harpia. 

Characters. — Dental formula : 

-2 3. 1. -2-4567 . 2-2 1-1 2-2 3^3_ 

1 2 3. 1. -2-46 67*3-3' ^1-1'^^^' 2-2^ ^^'a-^-^*^- 
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Upper incisors well developed, without distinct secondary cusps, 
the outer larger than the inner, and closely crowded against canine, 
the four teeth almost exacttly in line with each other; lower incisors 
essentially as in Myotin, Canines well developed, not peculiar in 
form. Second upper premolar {jyrn *) unusually large, but not pecul- 
iar in form, its cingulum when unworn produced antero-intemally 
into the faint suggestion of a cusp; anterior premolar not as large, 
but of essentially the same structure. First and second upper molars 
with length along outer edge about equal to transverse diameter, 
the cusps normal in i)osition, the W pattern present but somewhat 
distorted by the reduced condition of the parastyle; hypocone 
absent. Third upper molar not unusually reduced, the protocone, 
paracone, mesostyle, and first commissure of normal size, the second 
commissure and its terminal cusp both small. The mandibular teeth 
show no special peculiarities. Skull essentially as in the medium 
sized species of Myotin. External form peculiar in the projecting 
tubular nostrils only, the animals otherwise resembling the species of 
Myotis or Kerh^oula; feet rather small; metacarpals not graduated. 
Species examined. — Murina a ml la (Temminck), M. aurita (Milne 
Edwards), A/. gAseus (Hutton), M, tuhinann (Scully), M. cyclotia 
(Dobson), and M, leucogaster (Milne Edwards). The two remain- 
ing species, M. fea^ Thomas, and M. hilgendorf (Petere), are so well 
descril^ed (the skull of M, hilgendorfi is figured) that there appears 
to l)e no doubt as to their position. 

Genus HARPIOCEPHALUS Gray. 

1842. HarpiorrphaUm Gray, Ann. and Mng. Nat. Ilist., X, p. 259, December, 

1842. 
1842. Ocypeten Lesson, Nouv. Tabl. Regno Anini., p. .SO (part; included cav- 

crnarum=hai'pia, and hu'iUuh). Not OcypeiCH Wagler, 1832. 
18«<>. HarpyiocephaluH (Ibay, Ann. and Mag. Nat. Hist., 3d ser., XVII, p. 90, 

February, 18fM). 
1878. Harpiocephalufi Dobson, Catal. C'liiropt. Brit. Mus., p. 276 (part). 

Type-species, — Harjnocephalus rufus CjVdiy^Vespertilio harpia 
Temminck. 

Geographic distribvtion. — India and the Malay Region. 

Numhe?' of forms. — As now restricted this genus includes the type 
species only. 

Characters. — Externally as in Murhia. Skull more heavily built 
than in the related genus but not differing noticeably in form except 
that the rostrum is relatively shorter, broader, and more abruptly 
truncate anteriorly. Teeth (Plates I, II, fig. 4) resembling those of 
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Murina in the slight contrast between anterior and posterior premo- 
lars, but this peculiarity carried still further. Upper incisors very 
large, the crown low and with distinct secondary cusps much like 
those of Myotis^ closely crowded against each other and agstinst 
canine, the four teeth, as in Murina^ nearly in line with each other; 
lower incisors low and heavy but normal in form, the edge bluntly 
trifid. Canines excessively thick and low, though without peculiar 
cusps. Upper premolars large, the approximation in form between 
the two teeth carried even further than in Murina^ so that the ante- 
rior is merely not as large as the posterior, the latter of the normal 
Vespertilionine form and with no distinct secondary cusp, except 
occasionally at middle of cingulum (see Plate I, fig. 4) ; lower pre- 
molars not peculiar, except that they are unusually large and robust. 
First and second upper molars closely resembling the premolars, 
owing to the fact that the protocone and paracone are greatly re- 
duced from their normal size, and the mesostyle is absent. The outer 
side of the tooth therefore presents a rather shallow, wide V inclos- 
ing a noticeable concave depression, while the crown appears at first 
sight to have only one cusp, the metacone, much like the cusp of the 
premolars but lower and situated a little ^ farther backward and 
inward. On closer inspection the small protocone and paracone are 
readily seen, both placed much nearer the metacone than in the nor- 
mal tooth. Parastyle and metastyle unusually large though rather 
indistinctly outlined. Last upper molar reduced to a mere scale 
closely applied to posterior surface of m ^ immediately behind its 
metacone, its greatest diameter (transverse to the tooth row) scarcely 
one-fourth that of m -. Though so greatly reduced this tooth retains 
a faint trace of an outer and inner cusp with the connecting com- 
missure. Lower molars with all the cusps except protoconid much 
reduced so that the teeth strongly approximate the form of the lower 
premolars. The W pattern is practically absent owing to the reduced 
size of the second segment and the indistinctness of the commissures. 

Species examined, — Harpiocephalus harpia (Temminck). 

Remarks, — This genus is immediately recognizable by the peculiar 
tendency to approximation in the form of all the teeth. It appears 
to be one of the most aberrant of the Vespertilionidse. The greatly 
developed anterior upper premolar, if not a primitive character, 
is certainly one that indicates a tendency directly opposed to the 
normal course of evolution in the family. The form of molars, 
though very peculiar, is merely an exaggeration of the conditions 
found in Pachyotus, The tubular nostrils of this genus and of 
Murina are not elsewhere met with except in Nyctymene^ one of the 
fruit bats. 
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1878. Vespertiliones Dobson, Catal. (^liropt. Brit. Mus., p. 1G8 (part). 
1891. Vesper tilionUlw (part; Vespertilioiiino division, part) Flower and 
. Lydekker, Maiiunals, livint? and extinct, p. (Mil. 

Geographic distribution, — Africa, south of the Sahara; India and 
the Malay Region; New Guinea. 

Characters. — Externally as in the yespertilioninje. Sternum very 
short, its length in median line not twice as great as breadth of 
presternum; median lobe of presternum small but distinct, upright; 
keel of mesosternum low. Only four or five ribs articulate with 
sternum. Coracoid curved outward as in the Vespertilioninse. 

Remarks. — The peculiar, shortened sternum distinguishes this group 
very readily from the other subfamilies of Vespertilicmidae. 

Principal subdivisions, — The subfamily Kerivoulinse is represented 
by two genera. 

KEY TO THE (iENEBA OF KERIVOULIN^. 

Upper canine normal ; middle lower incisor with three cusps. 

Kerivoula, p. 232. 

Upper canine with shaft elongated and laterally compressed; middle 

lower incisor with four cusps Phoniscus, p. 233. 

Genus KERIVOULA Gray. 

1842. Kerivoula Gray, Ann. and Mag. Nat. Hist., X, p. 258, December, 1842. 

1849. Kirivoula Gebvais, Diet. Univ. d'Hist. Nat., XIII, p. 213. 

18(>0. Syctophilar Fitzinger, Sitzungber. Math.-Nat. CI. k. Akad. Wis- 

sensch. Wien, XLII, p. 31)0. 
1878. Kerivoula Dobson. Catal. Chiropt. Brit. Mus., p. 330. 
1891. Ceriroula Blanford, Fauna Brit. India. Mannn., j). .338. 

Type-species. — Vespertilio hardwichii Horsfield. 

Geographic distribution, — Africa, south of the Sahara; India and 

the Malay Region ; New Guinea. 

Number of forms, — Eighteen species of Kern^oula are now rec- 
ognized. 

Characters, — Dental formula : 

- 2 3. 1 . - 2 3 4 5 67 . 2-J 1-1 3-3 3-3 

12 3 1. - 2 3 4 56 7 ^ 3-3' ^ 1-1'-^^'' 3-3' ^'' 3-3"^^' 

Upper incisors well developed, the outer about half the height, though 
of nearly the same diameter as inner, between which and canine it 
is closely crowded; main axis of each tooth nearly perpendicular; 
lower incisors trifid, slightly imbricated. Canines normal in form 
and rather small, the point of the upper tooth extending slightly 
beyond cinguhim of lower when jaws are closed; lower canine with 
small antero-internal cingulum cusp. Premolars w^ell developed, but 
not peculiar in form, those of mandible subequal, their crowns sub- 
quadrate in cross section and without distinct cutting edges. Molars 
normal; m ^ and m ^ without hypocone, m ^ with metacone and three 
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commissures well developed, the area of the crown about half that 
of first or second ; lower molarw with all the cusps present and normal 
in form, no great contrast in height of protoconid and hypoconid 
in m , and m ,. Skull (fig. 38) slender and lightly built, the braincase 
large, smoothly rounded and abruptly elevated anteriorly, the rostrum 
slender and weak. There is no indication of sagittal crest or of 
supraorbital or lachrymal ridges. Nares very narrow, the width 
of the aperture as viewed from al)ove scaicely or not half the length. 
Anterior palatal emargination about as wide as deep. Posterior 
extension of palate nari'owed gradually backward, much as in Nata- 
lua; hamulars very short. Audital bullae very small, coveiing much 
less than half surface of large 
cochleBe, Ears moderately long (ex- 
tending slightly beyond nostrils when 
laid forward), separate, slightly fun- 
nel-formed owing to the fact that 
the outer border arises slightly in 
front of the inner, and its lower por- 
tion is unusually widened; tragus 
long and very slender. Muzzle sim- 
ple. Third and fourth metacarpals 
about equal, fourth slightly shortei 

Species examined.— Kerioonla af 
ricana Dobson, A', bmnnea Dobson, 
A'. hardwicMi (Horsfield), A', ham 
soni Thomas, A', mint/ta Miller A 
papulosa (Temminck), A', papuen'^tt 
Dobson, A', picta (Pallas), A pii 
ailla Thomas. 

Jiemarkx. — Among Old AVorld bat^ 
the memlwrs of this genus are recog- 
nizable by their small size, delicate 

form, distinctly funnel-shaped ears, " ■""'- " "•—""■ .--!■ 

with very long, slender tragi, and the absence of i>ecnliar develop- 
ments of the nostrils, canines, or other parts. The fur is long and 
soft, and in some species the wing membranes have a conspicuous 
color pattern. Superficially they resemble some of the Natalidte, 
but the lengthening of the legs and tail is nim-h less. 




Genus PHONISCUS Miller. 

1905. Phonigcw Milleb, Proc. Biol. Soc. Washrngtoii, XVII 
ber 9, 1905. 
Type-species. — Phoniseus atrox Miller. 
Geographic distribution, — Eastern Sumatra. 
Number of forms. — Only the type species is knowu. 
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Characters, — Like Kerivoula^ but with upper canine strongly com- 
pressed, the shaft with deep longitudinal groove on outer side, and 
with conspicuous posterior cutting edge, its length so increased that 
the point extends noticeably beyond exposed portion of lower canine 
when jaws are closed ; lower incisors imbricated, the crown relatively 
longer than in Kerioonla^ that of inner tooth with four distinct 
cusps; lower premolars with crowns longer than wide, their shafts 
with well developed anterior and posterior cutting edges ; skull with 
braincase so elevated anteriorly that the highest region is at middle 
instead of in occipital region : anterior portion of rostrum broader 
than in Kerivoula^ the width of the nares rather greater than their 
length; palatal emargination distinctively broader than deep. Ex- 
ternally as in Kerivonla^ but lower lip with a distinct though minute 
pocket to receive tip of elongated upper canine. 

Species examined, — Phoniscus atrox Miller. 

Remarks, — The greatly increased size and peculiar shape of the 
upper canine, and the four-cusped inner mandibular incisors distin- 
guish this geims sufficiently from Kerivoula, But the modification 
is not confined to these teeth, as the premolars both above and below 
have become more pointed and trenchant, and the whole anterior 
portion of the rostrum is strengthened. Contrary to what might 
be expected, the Ipwer canine remains unchanged. Externally the 
animal is quite as in Kerivoula^ except for the pockets in the inner 
side of the lower lip, in which the extremities of the upper canines 
are sheathed. 

Subfamily IvTYCTOI^HII^lNJl^:. 

1865. Nyetophili Peters, Moiuitsber. k. preuss. Akad. Wissensch., BerHn, 
p. 524 (Nyctophilus and AnirozouH), 

1866. yyctophilina Gray, Ann. and Mag. Nat. Hist, 8d ser., XVII, p. 91, 
February, 1866. (Nyctophilus and Antrozous,) 

1878. Plecoti Dobson, Catal. Chiropt. Brit. Mus., p. 1()8 (part). 

1891. VespertiHonidw (part: Plecotine division, part) Flower and Lydek- 

KER, Mammals living and extinct, p. (UK). 
1897. Antrosoince Miller, North American Fauna, No. 13, p. 41, October 

16, 1897. Antrozous only. 

Geographic distiihution, — From Timor to the Fiji Islands and 
Tasmania; warmer parts of western North America, from Texas to 
the Pacific coast and from the Columbia River to central Mexico. 

Characters, — Differs from the Vespertilioninae in the abruptly 
truncate muzzle, on the anterior face of which the nostrils open for- 
ward beneath a distinct horseshoe-shaped ridge or small noseleaf. 

Remarks, — Though Dobson placed the genera Nyctophilus and 
Antrozous among the Plecotine bats, Peters had twelve years pre- 
viously expressed the opinion that their relationships are elsewhere. 
By Harrison Allen « they were regarded as distantly allied, Nycto- 

oMonogr. Bats N. Amer. (1893), p. 65, March 14, 1894. 
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philus being supposed to have strictly Vespertilionine relationships, 
while Antrozous appeared to be derived from some primitive Phyl- 
lostomine stock. While the genera are very distinct, I am inclined 
to accept Peters's view and place them together as a subfamily of 
Vespertilionidae. In any event, Nyctophilus seems to be not specially 
allied to the Plecontines, as its muzzle is very differently formed, and 
the teeth show no tendency to become reduced in strength. 

Principal anhdivisions, — Two genera of Nyctophilinse are now 
known, one peculiar to each of the regions inhabited by the group. 

KEY TO THE GENEBA OF NYCTOPHILIN^. 

Lower incisors 2-2; extremity of muzzle with distinct Iiorseshoe-sliaped 
ridge Antrozous, p. 235. 

Lower incisors 3-3; extremity of muzzle with low but evident nose- 
leaf Nyctophilus, p. 236. 

' Genus ANTROZOUS H.Allen. 

1862. Antrozous H. Ali.en, Proc. Acad. Nat. Sci. Philadelphia, p. 247. 

1878. Antrozous Dobson, Catal. Chiropt. Brit. Mus., p. 170. 

1894. Antrozous H. Allen, Monogr. Bats N. Amer. (1803), p. 64. March 14, 

1894. 
1897. Antrozous Miller, North American Fauna, No. 13, p. 42, October 16, 

1897. 

Type-species, — Vespertilio pallidas Le Conte. 

Geographic distribution. — ^Warmer parts of western North Amer- 
ica, from Texas to the Pacific coast, and from the Columbia River to 
central Mexico. 

Number of forms, — Three forms of Antrozous are now recognized. 

Characters, — Dental formula : 

-2-.-1. 4567.1-1 1-1 1-1 3-3 ^^ 

1 2::— 1.-2 -i^^ ' ¥--2^ 'l^r f^ ^--2' ^^ 3^=^^- 

Upper incisor large, simple, its shaft more than half as high as 
canine, against which the tooth is crowded at base ; lower incisors sub- 
equal, trilobed, the high, narrow crowns very strongly imbricated. 
Canines moderately large, not peculiar in form, the cingulum distinct 
but small. Cheek teeth normal both above and below ; m ^ and m ^ 
without hypocone, and with base of protocone so short that it does not 
extend back to level of metacone, the W pattern rather shallow but 
perfectly distinct, m ^ with less than half the crown area of m ^ or m ^» 
its protocone, para cone, and parastyle well developed, but no other 
cusps present, and the second commissure reduced to the merest trace J 
lower molars with outer cusps unusually high as compared with those 
of inner side ; m g with second triangle much reduced, and apparently 
consisting of the hypoconid only. Skull with rather high, smooth 
braincase, deep interorbital region, and large rostrum, the dorsal 
profile with no special concavities or convexities; rostrum decidedL^ 
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more than half as long as braincase, without distinct lateral ridges; 

no trace of basisphenoid pits; audital bulla? large but not peculiar 

in form, covering nearly the entire cochleae, their diameater equal to 

nearly twice the distance between them. Ears separate but large, 

extending considerably beyond tip of muzzle when laid forward; 

.tragus long and slender, straight. Muzzle squarely truncate, with 

low but distinct horseshoe-shaped ridge above nostrils ; behind this a 

jarge flattish swelling on each side. Metacarpals of third and foiy^ 

jSjigers equal. ^^ 

.,.., Species examhied. — Antrozous pallidua (Le Conte), A. pacifffj^ 

(Merriam), and A. minor Miller. 

Remarks. — Among the American Vespertilionidoe this genus is at 
once recognizable by the form of the muzzle. The known species are 
all of large size for the group ; and their color is a characteristic pallid 
tawny. 

In the slight development of the nose leaf Antrozous is more primi- 
tive than Nyctophilus. The opposite is, however, true of the reduced 
number of lower incisors, the shortened protocone of m * and m ^ and 
the peculiar deepening of the anterior part of the skull. 

Genus NYCTOPHILUS Leach. 

1813. Plecotus Geoffboy, Descr. de I'^figypte, II, p. 112 (part). 

1822. Nyctophihis Leach, Trans. Linn. Soc. London, XIII, p. 78. 

1831. Barhastellus Gray, Zoological Miscellany, p. 38. Not Barhastella 

Gray, 1821. 
1878. Nyctophilus Lobson, Catal. Chiropt. Brit. Mus., p. 171. 

Type-species, — Nyctophilus geoffroyl Ije£ich=^ Plecotus timoriensis 
Geoffroy. 

Geographic distrihidioii, — F'rom Timor to the Fiji Islands and 
Tasmania. 

Number of forums, — Three species of Nyctophilus are currently 
recognized. 

Characters. — Dental formula : 

-2-.1. 4.567.1-1 1-1 1-1 3-3_oA 

r23riT^2~-"4 6 6 7 ^ 3^3' "" r^'^'^' 2~-"2' ''' 3-3"'^^- 

Except for the presence of the full number of lower incisors the 
teeth do not differ very noticeably from those of Antrozous, Lower 
incisors with the crowns of the usual low, long, trifid form, not high 
and narrow as in the related genus; upper incisor scarcely half as 
high as canine. Cheek teeth strictly normal, m ^ and m ^ with the 
protocone large, its base extending backward to line of metacone; 
neither tooth shows any distinct trace of hypocone ; m ^ with rather 
more than half the crown area of m ^ or m 2, its metacone and meso- 
style together with the commissures present though small; lower 
molars with the discrepancy in height between inner and outer cusps 
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not specially exaggerated ; m 3 with second triangle not unusually 
peSticed, the entoconid small but distinct. Skull with form of 
b^in case, and relative length of brain case and rostrum about as 
in Antrozous^ but interorbital region not deepened, the forehead 
therefore rising at a distinct though slight angle with upper surface 
of rostrum; posterior portion of palate gradually narrowed (much 
more so than in Antrozous, which in this respect is essentially 
normal), much as in Natalus or Keriooula. No basisphenoid pits. 
Ears large, extending nearly to or beyond extremity of muzzle when 
laid forward, usually joined across forehead by a conspicuous band of 
membrane, but this obsolete at middle in one species ; tragus rather 
short and broad. Muzzle squarely truncate as in Antrozous^ but 
with the horseshoe-shaped ridge developed into a low but distinct 
nose leaf; flattened swellings behind leaf more prominent than in 
Antrozous. Second and third metacarpals about equal, the third 
somewhat shorter. 

Species examined, — Nyctophilus timoriensis (Geoffroy),iV^. microtis 
Thomas, and N, walkeri Thomas. 

Geographic distrihu tion. — Peru . 

Characters, — Seventh cervical vertebra fused with first dorsal; ear 
with no anterior basal lobe, but with a distinct rudimentary keel; 
audital bulla? disk-shaped, owing to the great emargination of inner 
border. Otherwise as in the Vespertilioninse. 

Remarks, — This subfamily combines in a very remarkable manner 
the characters of the Vespertilionidse and Molossida?. The general 
external appearance, the thin membranes, broad wings, slender leg 
and foot, and the long tail wholly included in the uropatagium are 
strictly Vespertilionine. The same is true of the skeleton as a whole. 
The fibula, though perhaps larger than in most Vespertilionidse, is 
scarcely better developed than that of Tylonycteris^ while its form 
shows no departure from the general rule in the family. On the other 
hand, the seventh cervical vertebra is fused with the first dorsal, a 
character that I have not seen in any other genus of Vespertilionidae, 
but which is apparently universal in the Molossidao. The ear, both 
externally and in the peculiar emarginate-flattened form of the 
tympanic bone, is essentially Molossine in structure, though the conch 
shows no tendency to assume the leathery texture usually character- 
istic of this group. The upper lip, though more widely expanded 
than in any Vespertilionine bat that I have examined, is not heavily 
wrinkled, and the nostrils have no trace of the horny processes so 
characteristic of the Molossidse. Neither are there any of the modi- 
fied, spoon-shaped hairs on muzzle or chin. 

Principal subdivision. — The subfamily is represented by the genus 
Tomopeas only. 
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Genus TOMOPEAS Miller. 

1900. Tomopeas Miller, Ann. and Mag. Nat I list.. 7th ser., VI, p. 570, 
December, 1900. 

Type-species. — Tamopeas raws Miller. 

Geographic disti'ibution, — Peru. 

Number of forms, — Only the type si)ecies is thus far known. 

Characters. — Dental formula : 

-2-.1. 45G7.1-1 1-1 1-1 3-3 oq 

O-.-lT - 2-- 4 5 6 7 ^ 2::2' 'l-V^'''^r '' ^-iT^^' 

Upper incisor close to canine though not actually in contact its 
shaft subterete, nearly half as high as that of canine, strongly 
curved backward at extremity, the posterior surface slightly concave ; 
cingulum forming a small but distinct inner basal cusp. Lower 
incisors subequal, trifid, slightly imbricated. Canines well devel- 
oped, but showing no special peculiarities in form; shaft of upper 
canine slightly curved backward ; cingulum of lower canine forming 
distinct anterior basal lobe. Upper premolar {pm *) relatively large, 
its crown area more than three-fourths that of first molar, very 
slightly emarginate posteriorly, its inner cusp well developed. Lower 
premolars slender, not peculiar in form. Molars normal ; m ^ and m - 
with large protocone, the commissure of which joins the very dis- 
tinct hypocone; inner border of tooth with noticeable concavity just 
in front of hypocone ; m ^ about as large as premolar, its metacone 
and three commissures well developed. Lower molars with all the 
cusps present, their development normal, except that the paraconid 
is unusually low. Skull with smoothly rounded, somewhat flat- 
tened braincase, the occipital depth about two-thirds breadtk above 
posterior roots of zygomata. Rostrum considerably more than half 
as long as braincase, flattened above, with distinct median groove and 
a shallow though noticeable longitudinal concavity on each side. No 
sagittal crest, but edges of orbits distinctly ridged. Outline of nares 
forming rather more than half of a circle when viewed from above. 
Palate slightly concave longitudinally, distinctly concave laterally, 
its anterior emargination shallow, with distinct median projection, 
its posterior prolongation scarcely extending beyond molars. Ptery- 
goids parallel, inclosing a nearly square space; hamulars minute, 
slightly bent inward. Audital bullae large, their diameter noticeably 
exceeding space between them, but greatly emarginated on inner 
side and so flattened that they are almost discoid, the edge curving 
over postero-internally, but not elsewhere. No basisphenoid pits, 
Externally not unlike a small PipistreUus^ but ui^iDer lips verj^ 
widely spreading, ear with no anterior basal lobe, but with a rudi- 
mentary keel; tragus short and blunt; antitragus small but distinct. 
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Third and fourth metacarpals equal, slightly longer than forearm; 
fifth metacarpal one-fifth shorter than third. 

Species examined, — Tomopeas ravus Miller. 

Remarks, — Although superficially resembling a small PipistrelluSj 
Rhogeessa^ or Myotis^ this genus is at once recognizable by its essen- 
tially Molossine ear. 

Family MYSTACOPID.E. 

1857. XoctiJionina Tomes, Proc. Zool. Soe, London, p. 138 (part). 
1863. Phy Host om idee Tomes, Proc. Zool. Soc. London, p. 84 (part). 

1865. Brachyura I*etebs, Monntsber. k. preuss. Akad. Wissensch., BerHn, 
p. 257 (part). 

1866. Noctilionidw (part: yocHHonina, part) Gray, Ann. and Mag. Nat. 
Hist, 3d ser., XVII, p. 93, February, 1866. 

1875. Emhcrllotiurid(r (part: Molossimr, part, Mystacincp) Dobson, Ann. 

and Mag. Nat. Hist, 4th ser., XVI, p. 349, November, 1875. 
1878. Emhallonuridw (part: Molossina\ part, Mystactna) Dobson, Catal. 

Chiropt Brit. Mus., p. 442. 

1891. EmhaUonin^idcr (part: Molossimr, part, Mystacopine division) Flower 
and Lydekker, Mammals, living and extinct, p. 669. 

1892. Vespertilionidw (part: Molosaini, part) Winge, Jordfundne og nule- 
vende Flagermus (Cliiroptera) fra Lagoa Santa, Minas Geraes, Bra- 
si lien, p. 36. 

Geographic distribution, — New Zealand. 

Characters, — Humerus essentially as in the Vespertilionidse, the 
trochiter articulating with scapula by surface nearly as large as 
glenoid fossa, but its height fully equalled by the very large, broad 
trochin; ulna distinct, slightly less than half as long as radius, with 
which it is not fused proximally ; second finger with well-developed 
metacarpal and one minute bony phalanx; third finger with three 
bony phalanges and a cartilaginous tip, the first flexed on upper 
surface of metacarpal when wing is at rest; shoulder girdle normal, 
the seventh cervical vertebra not fused with first dorsal ^ ; foot short 
and broad, resembling that of the Molossidje, but with the peculiari- 
ties less pronounced; fibula and tibia as in the Molossidse; pelvis 
normal, but unusually elongated, the boundaries of the sacral ver- 
tebrae clearly indicated; lumber vertebrje distinct, the third with two 
minute ventral processes; skull distinctly Vespertilionine in aspect, 
the audital bulla) well developed, and without emargination of inner 
border; premaxillaries with palatal branches present, isolating two 
lateral foramina; posterior orifice of antorbital canal greatly en- 
larged; teeth normal; ear essentially Vespertilionine in its general 
form and in the size of tragus and antitragus, but anterior border 
of auricle without basal lobe; no trace of keel; muzzle obliquely 

o Perhaps fused in old individuals, though from the distinctness of the bones 
in a young adult this seems unlikely. 
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truncate, with rudimentary nostril pad, and with a sprinkling of 
stiffened hairs, these, however, without spoon-shaped tips; wing not 
narrowed, of the usual Vespertilionine jn'oportions; the fifth finger 
nuich longer than metacarpal of third ; claws on thumb and toes with 
supplementary basal talon; membrances thick and leathery, the uro- 
patagium narrow, the short tail projecting from near middle of its 
upper surface. 

History, — When first described the genus Mystacina {=My8tacops) 
was compared to Emhallonura, It was next i*egarded as a member 
of the 'Noctllionina ' by Tomes, who afterwards placed it in the Phyl- 
lostomidsp. Subsequently it was replaced among the 'Noctilionida? ' 
by Gray, who united it with the genus Noctilio to form the subfamily 
• Noctilionina.' Dobson included it in the ' Emballonuridse ' as a 
section ' Mystacina?,' of the subfamily Molossina?, a position which it 
has retained, essentially unmodified, in subsequent works. 

Remarks, — In the structure of the shoulder joint and in the broad 
w^ing this family is less modified than the Molossidse. The palatal 
branches of the premaxillaries are larger and more distinct than in 
those genera of Molossida? in which they al^e present, this character, 
together w'ith the ossified third phalanx of the middle finger, suggest- 
ing the Phyllostomida^. On the other hand, a high degree of special- 
ization is indicated by the perfectly Molossine leg and foot and by the 
very remarkable secondary talcms of the claws. 

Principal suhdi visions. — The family Mystacopidai is represented by 
one genus only. 

Genus MYSTACOPS Lydekker. 

1843. Mystacina (tRay, Voyage of H. M. S. Sulphur, Mammalia, Pt. 2, 

p. 2:^. Not MuHtacinuH Boio, 1822. 
1878. Mystacina Dobson, Catal. Chiropt. Brit. Mus., p. 442. 
1891. Mystacops Lydekker, in Flower and Lydekker, Mammals, living and 

extinct, p. 071. 

Type-species, — Mystacina. tuherculata Gray. 
Geographic distrihution. — New Zealand. 
Numher of forms, — The type is the only species known. 
Characters, — Dental formula : 

-J'_-_^ 1. - 2 - 4 5 6 J .1-1 l-\ 2-2 3_-_3 _ 

1--. 1. -2-4 5"6 7 ^ l-V"^ 1-VP^^^ %-'!' ^'^ 3-3"^^- 

Upper incisois more than half as large as canines, their crowns 
oblique, noticeably separated below, in contact at about middle, 
diverging at tip, the anterior surface convex, the posterior concave, 
with faintly indicated basal cusp; laterally they are separated from 
canines by narrow but evident spaces. Lower incisors well developed, 
functional, closely crowded between canines, their cutting edges evenly 
and deeply trifid, their crowns so extended backward that their width 
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is distinctly greater than their length. Canines well developed, not 
peculiar in form, the lower approximated posteriorly, though not in 
contact, the an tero- inner edge with distinct convexity just above level 
of incisors, the posterior base with small rounded, median cusp. 
Upper premolars well developed, the anterior (pm^) very slightly 
smaller than posterior {pm *) and closely approximating it in form, 
the posterior tooth with distinct an tero- internal cusp, lower premolars 
large, the anterior (pm^) not as high as posterior {pm ^) but fully 
equal to it in cross section of base ; each tooth has a rounded postero- 
basal cusp much like that of lower canine. Molars normal ; m ^ and 
m ^ with inner segment deeply divided from outer, its inner border 
squarely truncate, the protocone rather low but long, its commissure 
abruptly bent downward posteriorly at a point corresponding to the 
usual position of the hypocone when present, but with no other dis- 
tinct trace of hypocone; a narrow but evident postero-internal heel 
present in both teeth, but particularly well developed in m ^ ; third 
upper molar with large metacone and third commissure ; lower molars 
with all the cusps present and of the usual form, though rather low 
and thick ; pm 3 with distinct entoconid. Skull in general appear- 
ance not unlike that of Myotis myotis^ but somewhat smaller, dis- 
tinctly narrower, and with much shorter, almost uniformly convex 
zygomata. Posterior opening of antorbital canal essentially as in 
Natalus^ occupying practically the entire anterior wall of orbit and 
extending upward to and including region occupied in Myotis by the 
lachrymal foramen which here does not exist as a separate orifice; 
anterior opening of canal larger than in Myotis^ but not extraordi- 
narily so. Foramen rotundum very large, coalesced with optic fora- 
men, the aperture broadest and squarely truncate anteriorly, where 
breadth is about equal to that of interptergoid space. Palate slightly 
concave both laterally and antero-posteriorly, the anterior portion 
entire except for two minute lateral foramina; pterygoids parallel. 
Basiphenoid pits barely indicated. Audital bullae essentially as in 
Myotis m^yotis^ but not as large. Mandible diflFering conspicuously 
from that of Myotis in the low coronoid (not exceeding articular 
process in height) and short angular process. 
Species examined, — Mystacops tuherculatus (Gray). 

Family MOLOSSID^. 

1821. Noctilionidw (part; Race 1, part) Gray, London Medical Reiwsitory, 
XV, p. 299, April, 1821. 

1827. Vespertilionina Lesson, Man. de Mammalogie, p. 99 (part). 

1831. Vespertiliones {Vespertilionidcp) (part: Noctilionina, part) Bona- 
parte, Saggio di una distrib. metodica degli Anim. Vert., p. 14. 

1838. Veapertilionidw (part; Noctilionina, part) Bonaparte, Nuovi AnnaU 
delle Scienze Natural!, Bologna, Anno I, Tomo II, p. 112, 

25733— No. 57—07 m 16 
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1838. Vcftpcrtilionichr (part; \octiUo)iina, part) Gray, Mag. Zool. Bot., II, 

p. 498, December, 18^8. 
1855. [Vespertniojiidfr] " Vespertilionidos " (part; Molossbia) Gervais, 

ExpM. du Conite de Castelnau, Zool., Maiuin., p. 52. 

1865. Molossi Peters, Monatsber, k. preuss. Akad. Wissensch., Berlin, p. 258. 

1866. 'SoctiUoniilw (part; Molosshw) Gray, Aim. and Mag. Nat. Hist., 3d 
ser., XVII, p. 92, February, 18G6. 

1870. Vespertilioncs (part; MoJossi) Fitzinger, Sitz.-Ber. k. Akad. Wissen- 
sch., Wien, Math. Natiirwiss. Classe, LXI, Abth. I, p. 458. 

1872. MoloHsidw Gill, Arrangement of the Families of Mammals, p. 17. 

1875. EmhallontiridfF (part; Jlolosfiina., part, Molossi) Dobson, Ann. and 
Mag. Nat. Hist., 4th sor., XVI, p. 349, November, 1875. 

187S, Emhallonuri<1fr (part; Molossinw, i)art, Molossi) Dobson, Catal. 
Chiropt. Brit. Mus., \\ 402. 

1886. Molossiihr Gill, Standard Natural History, V, p. 170. 

1889. Gymnuridw Amegiiino, Actas de la Acad. Nac. de Ciencias de la Rep. 
Argentina en (Y)rdoba, VI, p. 351. 

1891. Emhallonuridw (part: Molossinw, part, Molossine division) Flower 
and Lydekker, Mammals living and extinct, p. (M>9. 

1892. Yespertilionid(v (part; Molossini, part) Winge, .Tordfimdne og nu- 
levende Flagermus (Chiroptera) fra Lagoa Santa, Minas Geraes, Bra- 
silien, p. 24. 

1894. Vespertilionidfr (part; Molossi) H. Allen, Monogr. Bats. N. Am. 
(1893), p. 162, March 14, 1894. 

Geographic distribution, — Warmer portions of both hemispheres; 
in the old world north to southern Europe and southern Asia, east to 
New Guinea, Australia, and Norfolk Island; in America north to 
the southern United States and throughout the West Indies. 

Characters, — Humerus with trochiter much larger than trochin, 
the discrepancy in size usually more noticeable than in the Vesper- 
tilionidse, trochin articulating with scapula by a surface nearly as 
large as glenoid fossa, epitrochlea short, but with very conspicuous 
spinous process, capitellum almost directly in line with nearly 
straight shaft; ulna less reduced than in the Vespertilionidse, the 
very slender shaft usually about half as long as radius ; second finger 
with well-developed metacarpal and one rudimentary phalanx ; third 
finger with three phalanges, of which the first is flexed on upper side 
of metacarpal when wing is at rest, and third is cartilaginous except 
occasionally at extreme base, where distinct joint is formed with 
middle phalanx; fifth finger scarcely longer than metacarpal of first; 
shoulder girdle normal (Plate XI Y, fig. 1), except that seventh 
cervical vertebra is fused with first dorsal ; foot short and broad, but 
of normal structure; fibula complete, bowed outward from tibia, its 
diameter about half that of latter, entering conspicuously into 
mechanical scheme of the short, stout leg (Plate XIV, fig. 2) ; pelvis 
(Plate XIV, figs. 3-5) normal, the boundaries of the sacral vertebras 
clearly defined ; lumbar vertebrae not anchylosed ; skull without post- 
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orbital processes ; premaxillaries with nasal branches present or ab- 
sent, when present forming two palatal foramina, when absent 
allowing the formation of one ; posterior orifice of antorbital canal not 
enlarged; teeth normal; ears variable in size and form, sometimes 
joined across forehead, the tragus much reduced, the antitragus usu- 
ally very large, the anterior border of auricle never with basal lobe; 
muzzle obliquely truncate, usually sprinkled with short, modified 
hairs with spoon-shaped tips," the nostrils usually opening on a 
special pad, the upper surface of which is often set with fine horny 
excrescences; wing narrow; the fifth finger much shortened; mem- 
branes thick and leathery, the uropatagium short, the tail projecting 
conspicuously beyond its free edge. 

History, — This group has been recognized as a distinct family by 
Peters, Gill, and Ameghino. By most other writers it has been re- 
garded as of subordinate rank. Gray placed it in 1821 among the 
' Noctilionidse,' a family including the ' Molosses,' ' Nyctinomes,' 
' Stenodermes,' and ' Vampyre,' of Geoffroy. Ten years later it was 
joined with the Vespertilionidae by Bonaparte, where it was retained 
by subsequent authors, including Gray, in 1838, until 1865, when 
Peters first made it a distinct family. In 1866 Gray reverted to his 
family Noctilionidse, now modified to contain the subfamilies Noc- 
tilionina, Mystacina, Mormopsina, Phyllodiana i^Phyllodia^ Chi- 
lonycteris^ and Pteronotus) ^ Spectrellina, and Molossina. Dobson 
imited it with the Mystacinae to form the subfamily Molossinae, of the 
family Emballonuridse, the other groups of equal rank being the Noc- 
tiliones, Rhinopomata, Taphozoi, and P^mballonura?, these four con- 
stituting the subfmily Emballurinse. The same arrangement, slightly 
modified, was repeated in the ' Catalogue of Chiroptera,' and has re- 
mained in general use until now, though not adopted by Gill in 1880, 
and conspicuously departed from by Winge in 1891. 

Remarks, — The characters of the leg and wing seem quite sufficient 
to warrant the recognition of the Molossida^ as a family distinct from 
the Vespertilionidae. In the perfect development of the double articu- 
lation of the shoulder joint, together with the great narrowing of the 
wing, this family represents the extreme phase of the series of modi- 
fications through which the anterior limb of the Chiroptera has 
passed. The peripheral position of the group is further indicated by 
the structure of the leg, in which the fibula has become a functional 
part of the mechanical scheme, an arrangement which, except in the 
related family Mystacopidse, is not known to occur elsewhere among 
bats. 



o Jablonowski, Abh. u. Ber. d. k. Zool. u. Anthrop.-Ethn. Mus. zu Dres- 
den, VII, 1899, No. 7, pp. 32-55, pis. x, xi. 
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Principal suhdivisions, — ^Teii genera of Molossidse are now known. 

KEY TO THE GENERA OF MOLOSSID^. 

Bony palate with conspicuous median emarginatlon extending back of roots 
of incisors. 

Depth of brain case only about one-third width; coronoid process long 
and slender, conspicuously recurved; forearm covered with warty 

excrescences PlatymopH, p. 254 

Depth of brain case at least (me-half width ; coronoid process short 
and thick, not recurved; forearm without warty excrescences. 

Upi)er premolars 1-1 Mormopterus, p. 253 

I'pper premolars 2-2 yyctinomus, p. 251 

Bony palate without conspicuous median emarginatlon, but a small notch 
may be present which never extends back of roots of Incisors. 

Upper Incisor with length along cingulum equal to or greater than 
height of shaft. 

Skull without conspicuous sagittal crest; crown of first upper 
molar subquadrate ; a space between upper incisor and ca- 
nine CheiromeleH, p. 249 

Skull with high knife-like sagittal crest; crown of first upper 
molar much wider than long; no space between upper Incisor 

and canine MolosftuSj p. 2(K) 

Upper incisor with length along cingulum decidedly less than height 
of shaft. 

Crown of lower incisors with conspicuous concave posterior pro- 
longation extending back between canines Eomops, p. 245 

Crown of lower incisors without iwsterior prolongation. 

Palate conspicuously domed (deeply concave both laterally 

and longitudinally) PromopHy p. 259 

Palate arched (concave laterally but scarcely, if at all, longi- 
tudinally). 

Rostrum noticeably flattened, its length about equal to 

lachrymal breadth Molonsops, p. 247 

Rostrum subcylindrical, its length considerably greater 
than lachrymal breadth. 

Upper incisors in contact with each other, their crowns 

expanded posteriorly Eumops, p. 257 

Upper Incisors not in contact, their crowns not ex- 
panded posteriorly Chwrephon, p. 244 

Genus CHv4EREPHON Dobson. 

1874. Chwrephon Dobson, Journ. Asiat. Soc. Bengal, XLIII, Pt. 2, p. 144 

(subgenus of Nyctinofnus). 
1878. yyctinomus Dobson, Catal. Chiropt. Brit. Mus., i). 420 (part). 
1907. Chijcrephon Andersen, Ann. Mus. Civ. di Stor. Nat. Genova, 3d ser.. 

Ill, p. 35, April 10, 1907 (genus). 

Type-species,— Nyctinomus johorensis Dobson. 

Geographic distribution. — Africa, India, and the Malay region. 

Number of forms, — ^Eleven species referable to this group are now 
known. 

Characters. — Similar to Nyctinojnus (p. 251) in all respects except 
that the j^remaxillary bones are complete, their palatal branches iso- 
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lating two small palatal foramina, or filling the entire space occupied 
in Nyctinomus by the palatal emargination. When this closing of the 
emargination is complete a slight anterior median notch is sometimes 
developed, but this never extends behind incisors. Teeth similar to 
those of Nyctinomus; m ^ and m ^ with well-developed hypocone. 

Species examined, — Chcerephon angolensis (Peters), C, emini (de 
Winton), C. gamhiamis (de Winton), C. liindei Thomas, C. jobensis 
(Miller), C. johorensis (Dobson), C. limhatus (Peters), C, major 
(Trouessart), C, plicatus (Buchannan), C. pumilus (Cretzschmar), 
C. pusillus (Miller). 

Remarks, — This genus, though so closely resembling Nyctinomus as 
to be indistinguishable except by the structure of the palate, is well 
characterized by the complete condition of the premaxillaries. It 
includes all the species without obvious palatal emargination, cur- 
rently referred to Nyctinomus^ and is evidently a natural genus. The 
character on which it is now based is wholly unrelated to that which 
Dobson originally assigned to the group. 

Genus EOMOPS Thomas. 

1813. ? Myopterus Geoffboy, Descr. de I'^^gypte, II, p. 113. 
1905. Eomops Thomas, Ann. and Mag. Nat. Hist., 7th ser., XVI, p. 574. 
November, 1905. 

Type-species. — Mormopterus whitleyi Scharff. 
Geographic distribution, — West Central Africa. 
Number of forms, — Only the tj^pe species is known. 
Characters, — Dental formula : 

-2-.1. 4567.1-1 1-1_1-1 3-3 ^, 

l__,l._2-4567 ' m' ' ITT'^ 2^^ ^ 3^8=26. 

Upper incisors strongly in contact with each other and with canines, 
the shafts very slightly curved forward, .their anterior face evenly 
convex, their posterior face slightly concave; posterior basal expan- 
sion slight but evident, directed somewhat outward. Lower incisors 
in contact with each other and with canines, perfectly in toothrow 
though not rising to level of cingulum of canines; anterior face of 
crown slightly higher than long, deeply bifid, the inner lobe the 
larger ; crowns extended back between canines in a concave posterior 
heel, the general outline of which rather closely resembles the anterior 
face in both size and form. Canines simple, with low but distinct 
cingula, that of the lower teeth forming a slight anterior cusp; lower 
canines separated by space equal to about one-fourth diameter of 
crown; anterior face of upper canines with barely indicated longi- 
tudinal groove. Upper premolar large, its crown area nearly three- 
fourths that of first molar, its antero-internal cusp small but distinct. 
Lower premolars closely crowded, the anterior smaller but with rela- 
tively more robust cusp than posterior, both teeth somewhat crescen- 
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tic in outline when viewed from above, the outer lobe larger than 
inner. Molars strictly normal ; m ^ and m ^ with hypocone indicated 
by thickening of posterior portion of inner segment ; m ^ with well- 
developed second commissure, but no trace of third ; m ^ and m o with 
low protoconid and high entoconid, m 3 with protoconid as in the 
other teeth, but with entoconid practically absent. Skull rather 
slender and rounded, the lachrj^mal breadth less than length of ros- 
trum, which in turn is about three-fourths that of braincase; depth 
of rostrum about equal to that of braincase ; sagittal crest barely in- 
dicated ; ant orbital foramina opening conspicuously forward, but not 
surrounded by noticeable ridges; palate slightly domed, but its lon- 
gitudinal concavity less than the lateral; anterior portion of palate 
entire or with two minute foramina; basisphenoid pits large, sepa- 
rated by a narrow median ridge; audital bullae less emarginate on 
inner side than usual in the family Molossidae. External form with 
no striking peculiarities ; ear extending not quite to nostril when laid 
forward, broadly triangular in general outline, the keel very low and 
antitragus small; tragus rather large for a member of the group, 
flattened, evenly rounded above ; anterior bases of ears near together 
on forehead; muzzle pad very slightly indicated, its ridges without 
horny processes; front of upper lip thickly beset with very slender 
spoonhairs; both upper and lower lip scarcely expanded and little 
wrinkled; wings, legs, tail, and membranes of the usual Molossine 

type. 

Species examined. — Eomops whitleyi (Scharff). 

Remarks, — This genus, immediately recognizable among Molossine 
bats by the peculiar form of the lower incisors, more closely resembles 
the South American Molossops than it does any of the known Old 
World groups. The unusually slight emargination of the audital 
bullae is a somewhat primitive character, and the backward prolonga- 
tion of the crown of the lower incisor strongly suggests the Phyllo- 
stomidae, but in other respects the genus is strictly Molossine. 

While there is no question as to the distinctness of Eomops from 
all currently recognized genera, I feel some doubt as to its relation- 
ship to the Myoptevus of Geoffroy. This genus, based on an animal 
supposed to be from Senegal, was determined by Peters to be the same 
as the South American Molossops at a time when the existence of a 
bat of this kind in the Old World was unknown. During my visit 
to Paris, in 1905, the skull of the type (all that remained when it was 
seen by Peters in 1869) could not be found; but from the figure pub- 
lished by Gervais ° and the measurements given by Peters,^ it is evi- 
dent that in cranial characters the animal was much more like 
Eomops than Molossops, This is shown by the general outline of the 

a Hist. Nat. des Mammif., I, p. 221. 

^ Monatsher. k. preuss. Akad. Wissensch., BerHn, 18G9, p. 402. 
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skull, with its low, fiat braincase and long, deep rostrum, without 
evident lachrymal ridge, and also by the slight zygomatic breadth as 
compared with the total length. Peters gives these measurements as 
13 mm. and 22 mm., respectively, from which it follows that the ratio 
of breadth to length is only 59 +. In a somewhat immature speci- 
men of Eomops whitleyi'' in which the skull has probably not 
attained its full breadth, these measurements are 9.6 and 17, giving 
a ratio of 56 -f-- In Molo,s\sopf^ cerastes and M, temmincHi^ on the 
other hand, the ratio of breadth to length is 68 and 69. While it is 
impossible, in the absence of the type specimen, to reach a definite 
conclusion other than that Myopterus is different from Molossops^ it 
seems highly probable that Myopterus dauhentonii is a large species 
of the same genus as Eomops whitleyij occurring in Senegal, and 
related to whitleyi much as the large Molossops cerastes is to the 
small M, temminckii. The whitish underparts in the type of Myop- 
terus dauhentonii furnish another feature of similarity to the species 
of Eomops now known. 

Genus MOLOSSOPS Peters. 

1865. Molossopfi Pkters, Monatsber. k. preuss. Akad. Wissenscb , BerHn, p. 

575 (subgenus of il/o/ossj/.s). 
1869. Myopterus Peters, Monatsber. p. preuss. Akad. Wissenscb., Berlin, p. 

402 (not Myopterus Geoffroy, 1813). 
1878. Myopterus Dobson, Catal. Chiropt. Brit Mus., p. 408 (subgenus of 
Molossus). 

Type-species. — Molossiis temminckii Burmeister. 
Geographic distrilmtion. — South America. 
Numher of forTns, — Four species of Molossops are now known. 
Characters, — Dental formula : 

- 2 -.1. 456 7 .1-1 1-1 1-1 1-1 3-J_ 

1 (2) -. 1. -2 -4: 5 6 7' 1-1 ""^ 2-2' ^1-1' ^''' 2-2'^ 3-3-^^ ^^ ^^• 

Upper incisors strongly in contact with each other, but separated from 
canines by narrow spaces; shaft slender, strongly hooked forward, 
the anterior face evenly convex, the posterior slightly concave; pos- 
terior basal expansion slight. Middle lower incisors crowded for- 
ward from tooth row, their height much less than that of cingulum of 
canine; crown narrow, with no posterior expansion, its anterior face 
slightly higher than long, its cutting edge deeply bifid, the lobes 
nearly equal; outer incisor when present smaller than inner, very 
strongly crowded against canine, the faintly trifid crown a little bent 
inward. Canines strong, simple, with small but distinct cingula and 
no secondary cusps except that formed by cingulum of lower tooth 
anteriorly; upper canine with broad groove on front surface of shaft: 

a Male, Cat. No. 141532, U.S.N.M., Lower Niger, Africa. 
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lower canines in contact with each other or separated by a narrow 
f-pace. Upper premolar liirge, its crown area slightly more than half 
that of first molar, its antero-internal cusp well developed. Lower 
premolars closely crowded, the anterior much smaller than posterior, 
the crowns of both teeth wider than long, and slightly crescentic in 
outline. Molars strictly normal, m ' and m * with hypocone obsolete 
though obviously indicated, m * with second commissure always well 
developed, and a small third commissure sometimes present; m-, 
and m j with low protoconid and large, long entoconid, m _, with 
protoconid obsolete, and entoconid smaller than hypoconid. Skull 
(tigs. 39 and 40) broad and flattened, the rostral portion marked 
by conspicuous lachrymal 
ridges, but sagittal crest 
obsolete; lachrymal 
breadth distinctly greater 
than length of rostrum, 
which in turn is about two- 
thirds that of brain case; 
depth of rostrum dis- 
tinctly less than that of 
brain case; antnrbital fo- 
ramina opening very con- 
spicuously forward at bot- 
tom of groove formed be- 
tween side of rostrum and 
high lachrymal ridge; pal- 
ate distinctly arched, and 
slightly domed, its ante- 
rior portion entire or with 
two minute foramina; ba- 
si.sphenoid pits obsolete or 
absent; audital bullse 
strongly emarginate on inner side as usual in the family. Sxtemal 
form thickset and heavy, much like that of Eomopg. Ear short, 
orbicular, extending somewhat more than halfway from eye to nostril 
when laid forward; keel low but distinct; tragus small, narrowed 
above; antitragus v^ell developed, but not thickened; anterior termi- 
nation of ear on forehead close to that of opposite side. Lips much 
thickened, but not specially expanded or wrinkled, the upper lip 
sprinkled with spoon hairs, particularly in front. Muzzle pad indis- 
tinct, without definite ridges. Legs, feet, and tail thick and heavy. 
Membranes leathery. 

Species examined. — Molosaops cerastes (Thomas), M. paranus 
Thomas, M. planirostris Peters, M. temminckii (Burmeister) . 

Remarks. — Both externally and in the structure of the skull this 
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genus resembles the African Eomops. The peculiarities of the skull 
are, however, more acpentimted than in the Old World genus, while 
the lower incisors show no tendency to modification. The outer lower 
incisor is present in the larger species of the genus, but apparentiy 
always absent in the small M. temmiin^kii. From the American mem- 
bers of the group it is at once distinguishable l)y the short, flattened 
rostrum with its high lachrymal ridges, and conspicuously for- 
ward-directed antorbital foramina. It is the only genus of Ameri- 
can Molossines with complete premaxillaries, a character readily 
appreciable in young skulls, while even in adults some trace of 
the two palatal foramina usually persists. As I have already stated 
(p. 246) there is no reason to replai 
by Myopterus Geoffroy. Whatever 
the latter name may apply to, a 
glance at Gervais's figure of the type 
skull is sufficient to show that Geoff- 
rey's animal could have not lieen a 
member of the present group. 

Genus CHEIROMELES Horsfield. 

1824. Chelromelca IIobsfiei.i), Zool, Rp- 

searclies itt Java. 
1841. Ghtropeles Gloqeb, Gemeiiiimt- 

zlges Hand-u. Hllfsbuch der Natur 

gesch., I, |>. 49. 
1846. ChiTometea Aqassiz, Noinenclator 

ZooloKiouH.. Matuiii.. Addenda, p. .1. 
187a Cbetrvtneleg Dobson, Catiil. Clii- 

i-opt. Brit. Mua„ p. 40r.. 

Type- species. — Oheiromclea torgi/n- 
ttta Horsfield. 

Geographir fllntril/iifjuii. — Malay Peninsula, Sumatra, .lava, and 
liomeo. 

Number of /utthj*.— The type is the only known sjwcies. 

Oharactern. — Dental fonnnlii ; 
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Upper incisors short and robust, their form much as in Molossiia, 
the height of the crown barely equal to width through posterior 
expansion, the shafts oblique and closely in contact with each other, 
though there is a distinct space between incisor and canine. Lower 
incisors well developed, functional, perfectly in the tooth row, sep- 
arated from each other by a narrow space, but in contact with 
canines, their crowns subterete, with broadly conical cutting edge. 
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Canines heavy, but not peculiar in form, the upper with deep 
longitudinal furrow on anterior face, and minute postero-basal cusp. 
Upper premolar large, with distinct antero-internal cusp, its crown 
sharing the general reduction of transverse diameter to which all 
the upper cheek teeth are subjected. First lower premolar {pm ^) 
small, scarcely functional, crowded between second premolar {pm 4) 
and canine; second premolar large, slightly exceeding anterior sec- 
tion of first molar. Upper molars normal, though the transverse 
diameter of the crowns is so reduced that m^ and m- are subquad- 
rate in outline ; each of the larger teeth with slightly indicated hypo- 
cone ; m ^ with crown area less than half that of m ^ or m ^, the meta- 
cone and third commissure very minute. Lower molars normal, 
except that paraconid is very low in all three teeth, and entoconid 
is absent in the third. Skull robust and heavily built, but rather 
smooth, the sagittal crest barely indicated except in overhanging 
occipital region, where it abruptly becomes prominent; lachrymal 
ridge slightly developed, succeeded posteriorly by a small but dis- 
tinct peg-like process; rostrum considerably more than half as long 
as brain case, its lachrymal breadth about equal to its length, and 
nearly twice its depth, its upper surface broadly and smoothly con- 
vex ; palate entire anteriorly or with two lateral foramina, its lateral 
concavity much more pronounced than the longitudinal; pterygoids 
parallel; no basisphenoid pits; audital bullae small, their diameter 
barely more than half distance between them, their form as usual 
in the family. External form excessively robust and heavy, the 
size of the only known species the maximum for the family. Ears 
rather narrow, extending about half way from eye to nostril, widely 
separate, angular above, the keel low, broad, and rounded, the anti- 
tragus suborbicular, distinctly thickened; tragus small, its anterior 
edge adnate to side of head. Lips thickened, but scarcely expanded, 
and not much wrinkled, the upper lip as well as the cheeks sparsely 
beset with short, very stiff modified hairs, these crowded into a 
shagreen-like mass anteriorly. Muzzle pad ill-defined, without 
ridges or horny processes. Legs and feet unusually short and heavy, 
the toes more independent of each other than in any other known 
bat. Wing membranes attached to middle of back, the space between 
them and body converted into a large pouch by a supplemental mem- 
brane extending from under surface of humerus to side of body ; this 
pouch is completely closed when wings are folded, and in the female 
it contains the nipple. Substance of interfemoral membrane and of 
that portion of wing that is exposed when closed much thickened; 
remainder of flight membrane thin and delicate, the dividing line 
between the two sharply defined and extending from wrist to ankle. 
AVhole animal essentially naked, but with a sprinkling of fine short 
hairs on head, interfemoral membrane and under parts, and a ruff of 
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hairs about 10 mm. in length on under side of neck in region of 
conspicuous gular sac. 

Species examined, — Cheiromeles torquatus Horsfield. 

Remarks, — Although so highly modified externally this genus is 
typically Molossine in its dental and skeletal characters. The skull, 
in fact, is less specialized in form than that of Molossus^ Platymops^ 
or Molossops^ and the only noticeable peculiarity of the teeth is the 
reduced transverse diameter of the upper molars. This, however, is 
not accompanied by any modification of the cusps. The upper in- 
cisors are remarkably like those of Molossus^ and the tragus resembles 
that of the same genus. It is unlikely that this indicates any near 
relationship, as Molossus is one of the genera with incomplete pre- 
maxillary, while in Cheiromeles the palatal branch is well developed, 
so that two palatal foramina are always formed. 

Genus NYCTINOMUS Geoffrey. 

1813. Nyctinomus Geoffroy, Descr. de I'Egypte, II, p. 114 (cegyptiacua),. 
1821. Nyctinoma Bowdich, Anal. Nat. Glass. Mamni., p. 28. 

1821. Nyctinojncs Gray, London Medical Repository, XV, p. 299, April 1, 
1821. 

1822. Nyctinomia Fleming, Philos. of Zoology, II, p. 178. 

1842. Mops Lesson, Nouv. Tabl. R^gne Anim., p. 18 {Mops indiciis I jESSOfi= 
Dy Hopes mops F. Cuvier). 

1878. Nyctinomus Dobson, Catal. Chiropt. Brit. Mus., p. 420 (part). 

1902. Nyctinomops Miller, Proc. Acad. Nat. Sci. Philadelphia, p. 393, Sep- 
tember 12, 1902 (femorosaccus). 

Type-species, — Nyctinomus cegyptiacvs Geoffroy. 

Geographic distribution, — ^Warmer portions of both hemispheres, 
north to southern Europe and the southern United States, east to the 
Philippines and Norfolk Island. 

Number of forms, — About 40 species of Nyctinomus are now recog- 
nized, 16 of which occur in America. 

Characters, — Dental formula : 

-2 -. 1.-2-4567 .1-1 1-1 1-1 2-2 3-3 o^ „o 
1 2W. 1. -2-45-6-r ' 2^2 ^^' 3-3' ' 1 - 1' ^ 2^' ^ 3^- 3 = ^^^ ^' ^^' 

, Upper incisors simple, well developed, about half as high as 
canines, wide apart at base, strongly converging at tip, separated 
from canine by space about equal to their greatest diameter, shaft 
narrowing both above and below slightly developed cingulum, its 
apex blunt. Lower incisors equal, bifid, their crowns in contact with 
each other and with canine, and usually somewhat imbricated, the 
cutting edge about on level with cingulum of canine; third incisor, 
when present {N, tceniotis and the N, hrasiliensis group), less than 
half the size of the others, its crown scarcely bifid ; canines strong and 
well developed, but not peculiar in form, the cingulum distinct, but 
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not forming noticeable secondary cusps, except occasionally at pos- 
terior base of lower tooth. First upper premolar {pm ') minute but 
perfectly in tooth row and not specially crowded. Second upper pre- 
molar {pm *) not in contact with canine, well developed, and with 
large antero-intemal cusp. Lower premolars normal in form and 
size, the first not as high as second, but with the cross section nearly 
as great. Molars normal ; m, ' and m ' with inner segment large, the 
terete hypocone unusually distinct; m' with crown area more than 
half as great as that of m ' or m = and about equal to that of pm * ; 
the metacone and three commissures well developed. Lower molars 
with all the cusps normal in size and form, the three inner approxi- 
mately equal in height. Skull (figs, 41^3) with rounded or some- 




wliat flattened, moderately wide brain case about one and one-third 
times as long as rostrum, above level of which it is very slightly ele- 
vated, and at least half as deep as wide; a distinct depression in 
front of occipital region ; sagittal crest scarcely indicated ; lachrymal 
and supraorbital ridges low but evident; dorsal surface of rostrum 
with faint longitudinal concavity between orbits; zygoma slightly 
expanded at middle. Anterior palatal emargination about as large 
as base of canine, wider posteriorly than between incisors; palate 
slightly arched, but nearly flat antero-posteriorly ; pterygoids paral- 
lel ; basisphenoid pits moderately developed or obsolete. Ears large 
and rounded, arising from same point on forehead. Laid forward 
they extend distinctly beyond extremity of muzzle; anterior border 
of ear conch with 6 to 8 horny excreKcences ; keel well developed; 
tragus small, flattened, squarely truncate above; antitragus variable 
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in form, sometimes low and indistinct. Muzzle pad well developed 
and sharply outlined, its upper margin thickly set with horny points 
like those on anterior margin of ear; a line of similar points extends 
downward across middle of pad between nostrils. Upper lip full and 
wrinkled, rather thickly sprinkled, as are also the muzzle and chin, 
with stiffened spoon-hairs, the extremities of which are very slightly 
expanded. Feet as usual in the family. 

Species examined. — All of the American forms {Nyetinomus .&nA 
^''Nyctinomops ") , also N. cBgyptiacm Geoffrey, N. africanua Dobson, 
N. anchietcB Seabra, N. hocagei Seabra, N. brackyptet^s Peters, :V. 
hrunneus Seabra, N. cisturus Thomas, N. lohaitis Thomas, N. lorite 
Thomas N. mops (F. Cuvier), 
S. norfolceneia Gray, N. tker- 
aites Thomas, N. tragatus Dob- 
son. 

Remarks. — ^The genus Nycti- 
noTnvs is the most widely dis- 
tributed group of Molossiiie 
bats. Its members also present 
more variations in form than in 
perhaps any other genus of the 
entire order. So great are 
these differences that it seems 
probable that the genus must 
be subdivided into several 
groups of at least subgeneric 
rank. For the present, how- 
ever, I see no better course than 
to unite all of the species with 
2-2 upper premolars under the 
name Nyctinomus. The Amer- 
ican forms, as I have already 
pointed out, fall naturally into two groups, but the distinctions 
between them become apparently worthless when the Old World spe- 
cies are considered. Nyctinomus is readily distinguishable from 
other genera of the family, though the superficial resemblance to 
some species of Eumope is occasionally deceptive, while that to 
Ohcerephon and Mormopterus is even more striking. The technical 
characters are, however, sufficiently distinct. 

Genus MORMOPTERUS Peters. 
1865. Mormopterug Petebs, MoDatsber. k. preuHs. Akml, WisseDSOb., Berlin. 

p. 258 (siil))£enu9 of fiffctitionivs}. 
1878. Mijrmv]iteru8 Dobson, Catal. Chlro]>t. Rrit. .Mub., p. 440 (eubgeniis of 

Sj/ctintimug) . 

Type-epecies. — Nyctinom,tts jwjularix I'eters. 
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• Geoyrapftic distribution. — ^Southeastern Africa, Madagascar, Bour- 
bon, and Mauritius ; also Tropical America (Peru and Cuba). 

Number of forms. — Eight forms are currently referred to this 
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Except in the constant absence of 
the small upper premolar this genus 
does not differ appreciably from Nye- 
tlnomus. The ears are usually smaller, 
however, and are never joined across 
forehead. The skull of Mormopterus 
mhuituH is shown in fig. 44. 

Spenex exam,ined. — Mormopterus 
(irciabidonus (Demarest), M. aUi- 
rnitcr (Dobsoii), M. jugularis 
(Petei-s), .1/. kalinowskU (Thomas), 
and M. minutus (Miller), 

Rem,ark8. — The constant absence of 
the small upper premolar and the 
generally smaller size of the ears as 
compared with those of Nyctinomua 
seem important enongli characters to 

warrant tlie recognition of this genus. In the two known American 

species there ai-e only 2-2 lower incisor teeth. 




1 PLATYMOPS Tho 
\M, Ami. iiiul .Miif:- Nut. Ill 



. XVI [. p. • 



Tf/jje-gpectei. — Flutymiipx viacmil/ani 'i'lionias. 
Geographic distribution. — Northeast Afr'ica (Ix'tweeii Adis Ababa 
and Lake Rudolf). 

Number of forms. — The tyj>e is the only species known. 
Characters. — Dental formula : 



-1.-2 



-45 67 -1-1 ,1 - 
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2-2 „ 3-3 



12-. -1. -2-450T 2-2 1-1' 
Upper incisoi-s bifid, more than half as high as canines, wider apart 
at base than at tip, separated from canines and from each other by 
space about equal to their greatest diameter; crown about half as 
long as high, its breadth at base slightly less than length; posterior 
surface of crown rather sti-ongly concave; outer lobe slightly more 
than half as large as inner, its tip diverging a little outward. Lower 
incisors subequal, imbricated, forming a continuous, slightly convex 
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row between canines; crowns deeply and unequally bifid, the outer 
lobe less than half as large as inner; height about equal to that of 
iarge cingulum of canine; no indication of backward prolongation 
of crowns. Canines relatively low and weak, the height of the upper 
teeth distinctly les-s than the distance between their bases, the diameter 
of the shaft in both maxillary and mandibular teeth much less rela- 
tively to that of crown than in Nyctmomus; anterior surface with 
longitudinal groove well developed, especially in upper teeth, and 
anterior cutting edge unusually prominent; cingulum well developed, 
forming a distinct posterior cusp above, and anterior and posterior 
cusp below. Anterior upper premolar (/?m ^) a minute (sometimes 
deciduous) spicule considerably smaller than cingulum of canine. 
Posterior upper premolar (pm^) essentially as in Nyctinomus^ but 
main cusp smaller and lower, and postero-internal heel more devel- 
oped; antero-internal cusp well developed but small. Lower pre- 
molars proportioned as in Nyctinovms but resembling the canine in 
the nmch reduced diameter of the cusp as compared wnth the crown. 
This is especially noticeable when teeth are viewed from above, the 
periphery of the crowns appearing like an enormously developed cin- 
gulum. Molars essentially normal, but differing from those of Nyc- 
tiiiomuH in several important i)articulars. In all of the upper teeth 
the protocone is unusually narrow and ridge-like, leaving a very wide 
concave area between bases of cusps ; hypocone barely indicated by a 
slight angularity of posterior commissure of protocone ; m ^ with 
crown area fully three-fourths that of m ^ and nmch more than that 
of pm '*, the metacone and third commissure well developed. Lower 
molars peculiar hi the very narrow triangles and strongly incurved 
main cusps. As in the upper teeth, the concavities of the crowns are 
unusually large as compared with the diameter of the cusps. Proto- 
conid of m . and m .^ with a distinct incipient secondary cusp on outer 
side slightly above middle. Inner cusps as in Nyctinomus^ the ento- 
conid of m 3 equally well develo}>ed. Skull broad and much flattened, 
in general appearance not unlike that of Tylonycteris^ the dorsal pro- 
file straight from nares to lambda ; depth of braincase about one-third 
greatest breadth, its length about one and one-third times that of ros- 
trum ; depth of rostrum in lachrymal region slightly less than one-half 
lachrymal breadth and about one-half length of rostrum. Lachrymal 
ridges prominent, giving the rostrum a peculiar diamond-shaped out- 
line. Antorbital foramen large, opening conspicuously forward. Palate 
broad, slightly arched, both laterally and longitudinally, the anterior 
emargination about twice as long as wide, extending back to middle 
of canine. Basisphenoid pits barely indicated. Pterygoids parallel. 
Audital bulla? about as in Nyctinomas^ but slightly more emarginate 
on inner side. Zygoma weak, not expanded at middle. Mandible 
with coronoid process slender, high, and strongly curved backward, 
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its form more resembling that seen in Erinaceus (except for the 
general outward deflection) than that characteristic of most bats. 
The angular process is also unusually slender, and is flattened ver- 
tically instead of horizontally. External characters in general not 
unlike those of Xyctinomug, but head very noticeably flattened; 
ears Hlesder, wide apart at anterior base, their anterior margin with- 
out horny excrescences, the antitragus very obscurely marked off, 
the keel obsolete, the tragus well developed, not peculiar; lipsslightly 




Fio. 4&.— EuHon 



exi)andei.i luul obscurely wrinkled, tliickly set throughout, though 
especially above, with very short, stiff niodifled liairs; nostril pad 
obsolete; dorsal surface of forearm and of third metacarpal thickly 
sprinkled with minute warty excrescences, a few of which are also 
present on thumb. 

Species examined. — PJatymops ■maemtUani Thomas. 

Remarks. — Though not distantly related to Xyetinomus this genus 
is readily distinguishable by the flattened head, the roughened fore- 
arm, and tlie peculiarities of the skull and teeth. 
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414 (part). Subgenus 
VI. p. 471. 



Genua EUMOPS Millei 
1878. Promopg Dobson. Catal. Chlropt. Brit Mus., 

of MoloKtus. Not Promops Gervais. 
1900. Prmnopg Miller, Ann. and Mag. Nat. Hlat, 7th 

November, 1900 (genus). 
190tJ. Eumopa Mii.i^b, Prw. BloI. Soe. Washington, XIX, p. 85, June 4, 
1906. 
Tppe-spectes. — Molomim ralifomlc'is Merriain. 
Geographic distribution. — Warmer parts of America, north to the 
southwestern United States; Greater AntilleH, 

Number of forms. — Ten species of Eumops are now recognized. 
Characters. — ^Dental formula : 



.l.-(2)-~4567 .1- 
-.1.- 2 -4567*2- 



1-1 2-2 1-1 



• Upper incisors large, 
the slender shafts about 
one-half as high as that 
of canine, projecting for- 
ward and in contact 
with each other except 
at slightly diverging 
tips, the bases expanded 
posteriorly and almost 
or quite in contact with 
canines Lower incisors 
snhequai, bifid, much ex- 
ceeded in height by cin- 
gulum of canines, be- 
neath which they are 
crowded in a nearly 
semicircular row. Ca- 
nines large and strong 
but not peculiar in form, 
the upper with shallow 
longitudinal groove on 
anteiior face and dis- 
:. BcBWAK. No.37<5fi, tinctlv flattened or con- 
cave on inner side, the 
lower with their bases almost in contact (less closely appn>si- 
mated in the smaller species). First upper premolar {pm'') small, 
but usually well formed and not deciduous (though al)sent in only 
known specimen of E. mavms) either crowded between canine and 
second premolar (pm *) or forced outward from the tooth row when 
the two large teeth are in contact; posterior premolar normal, its 
25733— No. 57—07 u 17 
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crown tirt'a iiion? than half that of first molar, its antero-intemal 
ciis]} well developed. Lower premolars not peculiar, the bases of the 
crowns about as long as broad, the shaft of the anterior not as high 
as that of posterior, but with, about the same area in cross section. 
Molars normal ; m ' and m ' with the inner section somewhat reduced 
but with distinct hypocone; »i " with or without distinct metacone 
and third commissure; lower molars with the cusps in the usual posi- 
tion, but ent<K;«mid frequently reduced or obsolescent in m j. Skull 
(figs. 45-47) strongly built, though rather slender and with sagittal 
crest absent oi slightly mdicated, the rostrum well developed, always 
more than half as long as bram case, the entire dorsal profile from 
nares to occiput nearly straight, or at 
leaot with no strongly contrasting ele- 
vations and depressions; interorbital 
legion and rostrum subterete, in most 
of the species distinctly hour-glass 
shaped ; a slight lachrymal ridge ; pal- 
ate slightly arched, with or without a 
small median anterior foramen, the 
premaxillaries without trace of pala- 
tal branches; pterygoids parallel; 
basiaphenoid pita present,well defined. 
External form slender, much as in 
Nyctinom,u8. Ears very large, rounded 
or squarish in outline, joined across 
forehead, extending slightly beyond 
nostril when laid forward, the ante- 
rior margin without horny processes; 
antitragns distinct but not thickened; 
keel greatly developed, flattened and 
^o, 0, 7. 11. 99. BBiT, MUB, X a, expanded at edge; tragus small, flat, 

its upper edge squarish or rounded ; lips full and expanded, though 
not conspicuously wrinkled. Muzzle pad well developed, deeply 
emarginate alwve, its upper edge and median ridge with minute horny 
processes and small spoon hairs. Wings, feet, tail, and membranes 
not pecidiar. 

Species examiiied. — Eumops ahrasus (Temminck), E. honariensis 
(Peters), E. califomicus (Merriam), E. glavcinus (Wagner), E. 
tnanrus (Thomas), E, milleri (J. A, Allen), E. nanus (Miller), E. 
orthotis {H. -Vllen), E. perotis (Wied), and E. trumbnUi (Thomas). 
Remarks.^Th^ members of this genus are easily recognizable by 
their Nyctinomine general form combined with the merely arched 
palate and the strongly projecting upper incisors completely filling 
space between canines. The small upper premolar is usually present 
and well formed. 
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Genus PROMOPS Gervais. 

18S5. Promops Gebvais ExpM. du Conite de Caateliiiiu, Zool. Matnm., p. 58. 
1878. Promvpa DoBSON, Catal. ChlropL Brit. Mus.. p. 407 (part). Subgenus 
of JKolossus. 

Type-species. — Prornop/f itruhius (iervais=jtfwfo»«w« namitits Spix. 

Geogriiphio dwtnhution. — Warmer parts of America, north to 
southern Mexico. 

Number of formx. — This genus as now restricted contains only the 
type species and Promopx fonteri (Thomas) 

Characters. — Dentition as in Ewmopr,, except that the upper inci- 
sors are not as high (barely 
one-half height of caninej, the 
anterior upper premolar is re- 
duced to a mere structureless, 
often deciduous, spicule, the 
lower premolars are greatly 
crowded, their widtli notice- 
ably exceeding their length, 
and the upper molars lack all 
distinct trace of hvpocones. 
Skull (fig. 48) differing con 
spienoiisly from thdt ot F u 
mops in its general shorter, 
broader, and more rounded 
outline, the presence of a high 
sagittal crest extending for 
ward almost to level of lath 
rymal region, the verj marked 
t^hortening and deepening of 
the ro-itriim (horizontal dis 
tance from orhit to ndies 
scarcely half depth through ^">- ^f.-PROMO" fosteki. adflt female, villa 
lachrymal region), the slightly 

emarginate audital bullai (as in J/oIossim and Eumops), and the 
highly domed palate (antcro- posterior concavity nearly as great as 
lateral). External form heavier and more robust than in Eumops. 
Ears short, rounded, arising from same point on forehead, extending 
barely to nostril when laid forward ; keel low and rounded ; anti- 
tragus very distinct, constricted at base, its substance noticeably 
thickened posteriorly ; tragus minute, very slender though distinctly 
flattened. Muzzle pad very small but rather distinctly outlined, 
though without median ridge or homy processes; a keel-like ridge 
from immediately behind muzzle to point of origin of ears. Lips 
s^lightly expanded, scarcely wrinkled ; spoon hairs small, forming a 
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dense brusih below nostrils. Wingw, feet, tail, and membranes not 
peculiar. 

Species examined. — Promops namitus (Spix) and P. foateri 
(Thomas). 

Retnarks. — This genus is in many respects intermediate between 
Kumops and MoIohh)ih, though nearer the latter. It is at once recog- 
nizable by the distinctly flattened tragus, the highly domed palate, 
the presence of the rudimen- 
tary small upper premolar, 
and of a second lower in- 



Genus MOLOSSUS 
Geoffroy. 

ISW. M'/loxmiM Oeof-feoy, 
Aim. Mus. (nilat. NaL, 
I'uris. VI. ].. IM (ri(/u«). 

1811. Dynopeii iLLiGEK.Prodr. 
SjHt, Mhiiiiii. et Aviuu, 
ji. 122 (substitute for 




Mol'in 



■"). 



187K iStAiinxuH DoBHON, Ca- 
tiil. Chfroiit. Brit Mus., 
\i. 407 (part). 

7 jpe-xperiex. — Molons-its ru- 
f K (Jeoffroy. 

( of/p(iphic iliittribution. — 
^\ iirmei' paits of America, 
north to central Mexico and 
Cuba. 

\ imJicr of fot-ms.-^As 

now i-estrif'ted the genus .l/o- 

loigiH contains M. rufits, M. 

"" <i//«r tiniK. and the numerous 

local forms of those sjiocios. The .1/. f/iinuncneis of Lataste may also 

be a nienibi,'r of the same grou]). 

C'htirac.terx. — Dental f onuula : 



a -. 1. - -_-_4 h () 7 ,. 1^ 
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Except for the absence of pm - and i .. the teeth resemble those of 
Promops. The form of the iipjier incisor is, however, very charac- 
teristic, somewhat resembling that of Oheiromcles, the shafts scarcely 
projecting forward, and so reduced that their height is not equal to 
the width of the crown through the broad posterior heel. As in 
Promops^ the upper molars usually show little or no distinct trace 
of }j_yjjocones, the large protocone occupying the entire inner side of 
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the tooth; a low though distinct hypocone i^, however, occasionally 
present. Skull (fig. 49) essentially like that of Promops^ but sagit- 
tal crest even more conspicuously developed, and palate merely 
arched — that is, the antero-posterior concavity is much less than the 
lateral concavity. As in Proniops and Eumops^ the audital bullae are 
much better developed than is usual in the family (the inner margin 
not emarginate), and the basisphenoid pits are distinct. External 
form thick and heavy. Ear as in Provnops^ except that the antitragus 
is even more constricted at base, suborbicular in outline, and more 
]ioticeably thickened; tragus minute, subterete. Muzzle and other 
external characters as in Proviops, 

Species examined, — MoIohsvs crassicaudatus ( Geoff roy), M, cur- 
rentiuTri Thomas, J/, nigricans Miller, M , ohsciirns Geoifroy, M. pre- 
tioHus Miller, J/, pygmieus Miller, M, rufus Geoff roy, M, tropido- 
rhynchus Gray. 

Remarks. — The genus Molossvs is characterized by its short but 
high and rounded skull with greatly developed, knife-like sagittal 
crest, arched palate, short upper incisors, and 1-1 lower incisors. 
Externally the (mly tangible character by which 'it can be distin- 
guished from Proiriops is the very minute, subterete tragus, unique in 
the group. 
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Centronycteris maximiiiani 91 

Centurio 26, 40, 168, 171 

Centurio mcmurtrii 168 

senex 168, 170 

centurio, Ametrida 171 

Centurionina 9, 1^ 

Centurioninae 149 

Cephalotes 63, 75 

peronii 63 

cephalotes, Nyctymene 76 

Vespertilio 75, 76 

Cephalotidae 4, 75 

Cephalotina 8 

cerastes, Molossops 247,248 

Cercopteropus 54 

segyptiacus 54 

amplexicaudatus 54 

Cerivouia 232 

Cervical Vertebrae 18, 19, 20 

ceylonicug, Pipistrellus 205 

Ch^rephon 26, 244 

Chaerephon angolensis 245 

emini 245 

gambianus 245 

hindeii 245 

jobensis 245 

johorensis 245 

limbatus 245 

major 245 

plicatus 245 

pumilus 245 

pusillus 245 

Chalinolobus 25,219,221 

Chalinolobus gouldi 220 

nigrogriseus 220 

signifer 220 

tuberculatus 220 

Chauve-souris 5 

Cheiromeles 27, 249 

Cheiromeles torquatus 249, 251 

Cheiroptera 4 

Ch6iropt6res 3, 5 

Phyllostomid68 7 

Vespertilionidfis 7 

Cheiropteruges 73 

Chilonatalus 25, 182, 185 

Chilonatalus brevimanus 185 

micropus 185 

tumidif rons 185 

i Chilonycteriinae 118 

Chilonycterin^ 37,116,117,118 

Chilonyctkris 25,84, 119 

Chilonycteris 120 

maoleayii 119 
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Chllonycteris personata 120 

Chiboderma 26, 157 

Chirpderroa bidens 156 

dorise 158 

jesupi 158 

salvini 158 

villosum 157, 158 

Chiromeles , 249 

Chlropetes 249 

Chiropteba 48 

Chiroptera 3,4,5,6,7,9, 10 

Chlropteres 3 

Ch(ERON ycteris 26, 14 1 

Chceronycterla godmani 142 

intermedia 142 

mexicana 141, 142 

minor 142 

Chrotopterus 25, 117, 188, 134 

Chrotopterus auritns 134 

Chryson ycteris 110 

fulvus 110 

cbrysoproctus, Pteropus 58 

chrysothrix, Pipistrellus 205 

cinereum, Derroanura 160 

cinereus, Lasiurus 222 

cirrhosus, Trachops 133 

Vampyrus 132 

cisturus, Nyctinomus 253 

Ciassificatiou, Blumenhacli 3 

Bonaparte 5, 6 

Brtinnich 2 

Cuvier 3 

Desmarest 3 

Dobson 10 

Dumeril 3 

Erxleben 3 

Fischer 5 

Gervais 7 

Gill 9,10,11 

GoldfusR 4 

Gray 4,5,6,8,9 

lesson 5,7 

Linneeus 2 

Oken 3 

Peters 8 

Scopoli 2 

Spix 5 

Tiedeman 3 

Wagner 6 7 

Weber 12 

Winge 11,12 

Clavicle 18 

Clceotis 26, 1 1 4 

ClcEotis percivali 114 

Cnephseus 207 

serotinus 207 

Cnephalophilus 203 

Ccelops 26, 113 

Coelops bemsteini 114 

frithii 113.114 

COLEURA 25, 87 

Coieura afra 87 

collaris, Cynonyctens 54 

Pteropus 54 

Rousettus 54 

Xantharpyia 54 
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Colugidse 14 

Colugo 180 

Comastes 201 

capaccinii 201 

dasycneme 201 

liinnophilus 201 

megapodius 201 

Commissures 31 

comptus, Epomophorus 67 

Epomops ( Epomophorus) 65 

conspicillatus, Pteropus 58 

convexum, Uroderma 154 

cor, Cardioderma 106 

Megaderma 106 

Coracold 18 

CORMURA 25, 90 

Corraura brevirostris 92 

coniutus, Khinolophus 108 

coronata, Thy reorhlna Ill 

coronatus, Pteropus 58 

coryi, Artibeus 161 

CORYNORIIINUS 25, 225 

Corynorhynchus 225 

crassa, Syconycteris 72 

crassicaudatus, Molossus 261 

crassulus, Pipistrellus 205 

crassus, Kiodotus 72 

Syconycteris 72 

crenulata, Anthorhina 130 

crenulatum, Phyllostoma 129 

crypturus, Epomophorus 67 

cubanus, Nycticelus 216 

curasose, Leptonycteris 143 

currentium, Molossus 261 

Cusps 29 

Modifications of 36 

cuvieri, Aello 121 

Cuvler's Classification 3 

Cyclops, Doryrhina 110 

Cyclorina 1 10 

dorise 110 

obscura 110 

cyclotis, Murina 230 

Cynocephalus 14,180 

Cynon ycteris 54, 55 

collaris 54 

grandidieri 52 

Cynopterina 8 

Cynopterus 21,26.53,47 

Cynopterus 50,51 

albiventer 75 

anguiatus 49 

bianfordi 53 

brachyotis 49 

brachysoma 47 

latidens 50 

maculatus 52 

major 49 

marginatus 47 

melanocephalus 49 

montanoi 49 

nigrescens SO 

pagensis 49 

princeps 49 

titthsecheilus 49 

soherzeri 47,49 
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Cynopterus sphinx 49 

cystops, Rhinopoma 82 

». 

darjelingensis, Barbastella 223 

dasycneme, Brachyotds 201 

Comastes 201 

dasymallus, Pteropus 58 

(Spectrum) 56 

Dasypterus 26,222 

Dasypterus ega 223 

egregius 223 

floridanus 223 

intermedius 223 

dasythrix, Miniopterus • 228 

daubentonii, Brachyotus 201 

Myopterus 247 

davyi, Pteronotus 120,121 

degener, Pteropus (Eunycteris) 56 

Deltoid Crest 13, 15 

Dental Formula 23,24,25,26,27 

Dentition. Milk 20 

Dermanura 160, 162 

cinereum 160 

Dermonotus 120 

Dermoptera 6, 14 

deserti, Pipistrellus 205 

Scotozous 206 

DeSM ALOPEX 25, 60 

Desmalopex leucopterus 60 

Desmarest's Classification 3 

Desmodi , 8, 176 

Desmodidee 9, 176 

Desmodina 7,9, 176 

Desmodon 177 

Desmodontes 10, 12, 176 

Desmodontid^ 11,21,43, 176 

Desmodontinse 12 

Desmodus 27, 43, 17 7 

Desmodus rufus 177 

youngi 178 

diadema, Phyllorhina 110 

DiiEMUS 27, 1 78 

Disemus youngi 179 

diardii Pachysoma 47 

Dicliduri 11,83,94 

Diclidurina 9,83,84,94 

DiCLIDURINiE 94 

DiCLlDURUS 25,84,85,95 

Diclidurus albus 95 

scutatus 95 

Virgo 95 

Digits 17 

DlPHYLLA 27, 179 

Diphylia ecaudata 179, 180 

DiRiAS 26,99 

Dirias albiventer 99 

zaparo 99 

discifera, Hyonycteris 192 

Thy roptera 193 

discolor Aristippe 208 

Meteorus 209 

Phyllostomus 131, 132 

DOBSONIA 26, 68, 75 

Dobsonia magna 64 



Dobsonia minor 

palliata 

dobsonii, Epomophorus 

Epomops (Epomophorus). 
Dobson's Classification 



Page. 

64 

64 

67 

65 

10 

DOLICHOPHYLLUM 26, 127 

Dolichophyllum macrophyllum 128 

doriae, Chiroderma 158 

Cyclorina 110 

Hesperoptenus 211 

Vesperus 211 

dorianus, Eptesicus 209 

dormeri, Scotozous 206 

Dorsal Vertebras 19, 20 

dorsalis, Vampyrops 155 

Doryrhina 1 10 

Cyclops 110 

Dumeril's Classification 3 

dupreanus, Pterocyon 55, 56 

duvaucelii, Pachyscma 47 

Dysopes 260 

mops 251 

E. 

ecaudata, Diphylia 179, 180 

Megaera • 51 

Megera 51 

ecaudatus, Megserops 51 

ECTOPHYLLA 26, 169 

Ectophylla alba 159 

Edostoma 177 

edwardsi, Pteropus 58 

ega, Dasypterus , 223 

egregius, Dasypterus 223 

Elbow 13 

Elcutherura 54 

elongata, Glossophaga 138 

elongatum Alectops 130 

emarginatus, Isotus 201 

Scoteinus 217 

Scotophilus 217 

Vespertilio 227 

E MBALLONURA 25, 84, 86, 240 

Emballonura afra 87 

anambensis 87 

calcaratus 86 

caninus 86 

maximiliani 86 

monticola 86 

nigrescens 87 

peninsularis 87 

saxatilis 86 

semicaudata 87 

Emballonurae 10, 11 . 12, 83, 85, 186, 187 

Emballonurid^ 82,84 

Emballonuridae 10, 

11, 12,80. 83, 96 186 187. 239, 242 

Emballonurina 7, 9, 83. 84, 85, 186 

Emballonurinjb .• 86 

Emballonurinee 10,12,80,83,96 

Emballonurini 12, 83 

emini, Chaerephon 245 

ENCmSTHENES 25, 162 

Enchisthenes harti 162 

Entoconid 32 

EoifOPS 27,246,246,247 
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Eomops whitleyi 246,247 

EoNYCTERia 25, 69 

Eonycteris spelsea 69 

Epomophorina 8 

Epomophorus 26, 66, 149 

Epomophorus pomptus 65, 67 

orypturus 67 

dobsonii 65, 67 

franquetl 65,67 

gambianuB 67 

labiatus 67 

macrocephalus 65,67 

minor 67 

neiimanni 67 

pusillus 67 

wahlbergi 67 

epomophorus, Pteropus 65 

Epomops 65 

franqueti 65 

Eptesicus 20, 22, 25, 207, 20K, 210 

Eptesieus borealis 210 

capensis 209 

dorianus 209 

f U8CU8 207, 209 

hlllarii 209 

matroka 209 

matschiei 209 

m^alurus 209 

melanops 207,208 

minutus 209 

nilssoni 209, 210 

pachyomus 209 

platyops 209 

pumilus 209 

rendalli 209 

serotinus 209 

tenuipinnis 209 

epularis, Pteropus (Spectrum) 56 

E riculus 37 

FIrlnaceus 256 

Erophylla 25, 43, 1 75 

Erophylla bombifrons 175 

planifrons 175 

santacristobaiensis 175 

sezekomi 175 

Erxleben's Classification 3 

Euchelra 104 

ly ra 104 

schistacea 104 

EUDERM A 25, 226 

Euderma maculatum 227 

EUMOPS 26, 27, 77, 267 

Eumops abrasus 258 

bonariensis 258 

califomicus 258 

glaucinus 258 

maurus 257, 258 

milleri 258 

nanus •. 258 

orthotls 258 

perotis 258 

trumbulli 258 

Eunycteris 56 

phalops 56 

europeeus, Macrotus 224 

Euryalua 108 



' Euryalus mehelyi 108 

' Exochura 201 

', Exochunis 201 

adversus 201 

horsfieidii 201 

macrodactyluB 201 

raacrotarsus 201 

I External Condyle 13 

F. 

falcatus, Arctibeus 164 

Phyllops 165 

faunuius, Pteropus 58 

feae, Murina 230 

femorosaceus, Nyetinomops 251 

fernim-equinum, lihinolophus 108 

VespertlUo 108 

' Finkenklauer 3 

flnschi, Kiodotus 72 

Syconycteris 72 

Fischer's Classification 5 

flavescens, Ariteus 165 

Fledermause 3 

Fliegende Saugthiere 3 

floridanus, Dasypterus 223 

floweri, Glauconycteris 210 

' Rhlnopterus 221 

! fluminensis, Molossus 1 260 

I formosus, Pteropus (Spectrum) 56 

f osteri, I'romops 250, 260 

franqueti, Epomophorus 67 

Epomops 65 

(Epomophorus) 65 

fraterculus, Minioptenis '. 228 

frithii, CoBlops 113,114 

f rons, Lavia 106 

Megaderma 105 

Fructi vorie J 4, 44 

Frugivora 7,10,11,44 

fucas, Miniopterus 228 

f uliginosa, Nycteris 101 

Sidorodermia 110 

f uiiginosus, 'I'rachops * 132 

f ulvus, C'hrysonycteris 110 

Noctutinla 207 

Pteronotus 121 

fumosus, Vampyrops 155 

I Furia 84,188 

horrens 188 

Furiffi 11,186,187 

Furiella 188 

' Furiinae 10,186 

FURIPTERIDJE 84, 186, 187 

Furipterina 9,84, 181, 186 

' FURIPTERUS 25,84,182,188,191 

' Furipterus horrens 189 

i fuscus, Eptesicus 207,209 

Pteropus 58 

VespertlUo 208 

6. 

Qaleopith^ques 6 

gambianus Chserephon 245 

Epomophorus 67 

Oelasinus 76,76 

gemlnorum, Pteropus 58 

geoffroyi, Anoura 199,140,141 
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Paga 

Histiotus maculatus 226 

montanus 214 

velatus 214 

horrens, Furia 188 

Furipterus 189 

horsfieldii, Exochurus 201 

hottentottus, Pteropus 54 

humeralis, Nycticeius 216 

Humerus 13, 14, 15, 16 

llYLONYCTERIS 26, 142 

Hylonycteris underwoodi * 142 

Hyonycteris 192 

discifera 192 

Hypocone 31 

Hypoconid 32 

Ilypoderma 63 

Hypodermis 63 

hypomelanus, I'teropus 56, 58 

(Spectrum) 56 

Hypsignathus 26,67 

Hypsignathus monstrosus 67 

Hypsugo 204 

krascheninikowii 204 

maurus 204 

I. 

lA 25,206 

laio 206 

imbricatus, Pipistrellus 205 

Incisors 27, 28, 30, 33 

indicus, Mops 251 

infusca, Baiantiopteryx 93 

Insecti vora 14, 37, 78 

InsectivorsB 4 

intermedia, Choeronycteris 142 

intermedius, Artibeus 161 

Dasypterus 223 

Lasiurus 222 

Internal Condyle 13 

Interrelation of te^Xh 33 

io, la 206 

Rhogeessa 218 

Ischnoglossa 142 

nivalis 142 

Isotus 201 

emarginatus 201 

nattereri 201 

Istiophora 7, 116, 176 

Istiophori 5,6.116 i 

Istiophorus 132 

J. 

jagori, Tachysoma 51 

Ptenochirus 51 

janiaicensis, Artilx>us 160, 161 

Madatapus 160 

ja vanica, Nyctcris 101 

Pelatia 101 

Petalia 101 

joHupi, Chiroderma 158 

jobensis. C'hfrn^phon 245 

johoronsia, Cha^rophon 245 

Nyctinomus 244 

jubatus, Acorodon 59 

I^toropiiH 59 

jugularis, Mormoptcrus 254 

Nyctinomus 253 
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kalinowskii, Mormopterus 253 

kappieri, Peropteryx 90 

kcraundren, Pteropus 58 

Kerivoula 25, 282 

Kerivouia 197 

africana 233 

brunnea 233 

hardwickii 233 

harrisoni 233 

minuta 233 

papillosa 233 

papuensis 233 

picta 233 

poensis 221 

pusilla 233 

Kerivoulin^ 282 

Key, Chilonycterinae 119 

Chiroptera 43 

Desmodontidse 177 

Emballonuridse 85 

Emballonurinse 85 

Furipteridae ! 188 

Glossophaginse 137 

Hemiderminse 145 

Hipposideridse 110 

Kerivouiinae 232 

Kiodotinae . . . .' 68 

Megadermida; 103 

Microchiroptera 79 

Molossidse 244 

Murininae 229 

Natalidae 182 

Noctilionidae 97 

Nyctophilinae 235 

Phyllonycterinae 172 

Phyllostomidae 118 

Phyllostominse 122 

Pteropidae 45 

Pteropinae 46 

Stenoderminae ISO 

Vespertilionidae 196 

Vespertilioninae 197 

KlODOTINjE 68 

KlODOTUS 25, 70,72 

Kiodotus crassus 72 

iagochiius 71 

minimus 71 

papuanus 72 

Kirivoula 232 

krascheninikowii, Hypsugo 204 

krefftii, Qlischropus 205 

kuhlii, Nannugo 204 

I'achyotus 219 

Pipistrellus 205 

Romicia 204 

Scotophilus 207,2i9 

L.. 

labiatus, Epomophorus 67 

labrosus, Sphyrocephalus 67 

labuanensis, Rhinophylla 110 

L^PHOTis 25, 215 

Lirphotis, wintoni 215 

Iagochiius, Kiodotus 71 

lanensis, Pteropus 68 
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lanigera, Pteropus ^ 58 

harvatus, Ilipposideros Ill 

Rhinolophus 108 

Lasionycteris 25,208 

Lasionyctoris noctivagans 204 

lasiopterus, Ptcrygistes 207 

lasiopyga, Glossonyctoris 139 

Lasiuri 213 

Lasiurus 25,213,221 

Lasiurus 20,222 

borealis 222 

cincreiis 222 

' intormodius 222 

semota 222 

latidens, Cynoptcrus 50 

lat'ifolius, Phyllostomus 131 , 132 

Lavia 26, 105 

La via f rons 105 

Tvx 105 

Leiponyx 55 

biittikoferi 55,56 

leislcri, Nystactcs 200 

Panugo 207 

Pterygistes 207 

lepidus, Nyctiellus 186 

Pteropus 58 

Vespertilio 185 

leporiniia, Celaeno 97 

Noctilio 97, 98 

Vespertilio 97 

Leptonycteris 26, 142 

Leptonycteris curasoiP '. 143 

nivalis 143 

leptura, Saccopteryx 89 

Vespertilio 89 

Lesson's Classification 5. 7 

ieuoippe, Meteonis 209 

leucogaster, Murina 230 

Lcuconoe 200 

leucoptera, Peropteryx 90 

leucopterus, Desmalopox 60 

Peronymus 91 

Pteropus 58 

(Spectrum) 56 

lewisii, Madatsrus 160 

LiCHONYCTERIS 26, 148 

Lichonycteris obscura 143, 144 

lilium, Nyctiplanus 1-18 

Phyllostoma 148 

Stumira 148 

limbatus, Chierephon 245 

limnophilus, Comastos L^Ol 

lineatum, Phyllostoma 155 

lineatus, Vampyrops 155 

Linnaeus' Classification 2 

lituratus, Artibeus 161 

Livia. 105 

livingstoni, Pteropus 58 

(Spectrum) 56 

lobatus, Nyctinomus 253 

lobipes, Ptemopterus 201 

Lobostoma 119 

Lobostomidae 118 

Lobostominse 10, 12, 118 

lombocensis, Pteropus 58 

(Spectmm) 56 
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I-K)NCHOGLOSSA 25, 140 

Lonchoglossa caudifera 140 

wiedi 141 

LONCHOPHYLLA 25, 189 

I^nehophylla mordax 139 

thomasi 139 

LONC'HORHINA 25, 127 

Lonchorhina aurita 129 

Lonchorhinina 8 

Lonchoronina 121 

longifoliua, Phyllostomus 132 

longirostris, Glossophaga 138 

loochooensis, Pteropus 58 

(Spectrum) 56 

Lophostoma 128 

amblyotis 128 

sylvicola 128 

loriap, Nyctinomus 253 

lucasi, Ptenochirus 51 

lucise, Ardops 163 

luctus, Aquias 108 

lullulae, Nyctymene 76 

luteola, Nycteris 101 

lyra, Eucheira 104 

Lyroderm a 26, 104 

M. 

macconelli, Mesophylla 158, 159 

macdonaldii, Notopteris 74, 75 

macellus, Triiatitus 201 

macleayii, Chilonycteris 119 

macmillani, Platymops 254, 256 

memurtrii, Centurio 168 

Trichocoryes 168 

maerocephalus, Epomophorus 65, 67 

Pteropus 65 

macrodactylus, Exoehurus 201 

Macroderma 26, 105 

Macroderma gigas ia5 

Maeroglossa 70 

Macroglossi 10, 1 1, 68 

Macrogiossina 8 

MacroglossinsD 12 

Macroglossum 70 

Macroglossus 70, 72 

minimus australis 72 

spelseus 69 

Macronycteris 110 

gigas 110 

Macrophylla 127 

Macrophyllina 8, 121 

Macrophyllum 127 

macrophyllum, Dolicophyllum 128 

Phyllostoma 127 

macrotarsus, Exoehurus 201 

Macrotis 126 

macrotis, Plecotus 225 

(Spectrum) 56 

Macrotus 101, 116, 126, 224 

europaeus 224 

waterhousii 126 

macrotus, llistiotus 214 

macrourum, Spectrellum 183 

maculatum, Euderma 227 

maculatus, Balionycteris 52,53 

Cynopterus 52 



272 



INDEX. 



Page. 

maciilatus, Histiotus 220 

MadatSBUs 160 

jamaiconsis 160 

iewisii 160 

madeirae, Pterygistos 207 

magna, Dobsonia 64 

major, ChaBrephon 245 

C3mopteru8 49 

Harpyia 76 ; 

Natalus 183 

Nyctymcne 76 

majori, Minioptenis 228 

manavi, Minioptenis 228 

marginatus, Cynopterus 47 • 

Pteropus 47 

mariannus, Pteropus (Spectrum) 56 , 

Marsipolsemus 209, 210 ' 

albiguiaris 209 

murinus 209 

mastivus, Noctilio 97, 98 

matroka, Eptesicus 209 

matschiei, Eptesicus 209 

mauritianus, Taphozous 94 

maurus, Eumops 257, 258 

Hypsugo 204 

maxima, Pterygistes 207 

maximiliani, Centronycteris 91 

Emballonura 86 

Vespertilio 91 

memurtrii, Centurio 168 

Trichocoryes 168 

Medateus 160 

Meqachiroptera 44 

Megacliiroptera 10, 12 

Meoaderma 2(>, 103 

Megaderma 101, 104, 106, 116 

carimatsD 104 

- cor 106 

frons 105 

gigas 105 

spasma 104 

trifolium 104 

Megadermata 8, 11. 80,99, 102 

Megadormatidae 101, 102, 116 

MegadermatinfiP 12 

Megadormatini II. 100, 102 

Megadormes 4 

MEGADERMIDiE 100, 101, 102 

Megadcrmidfe 9, 11,99. 100, 101, 102 

Megadermina 8, 102 

Megaderminae 10, 11, 102 

Megsera 51 

(«audata 51 

Meg^rops 26, 51 

Megserops ecaudatus 52 

Mcgaglossa 73 

Megaloglossus 73 

mcgaiotis, Micronycteris 123 

Syndcsmotis Ill 

mcgainrus, Eptesicus 209 

megapodius, Comastea 201 

Megora 51 

mehelyi, Euryalus 108 

melanocephalus, Cynopterus 49 

Pteropus 47 

Thoopterus 50 
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melaitopogon, Pteropus 58 

(Eunycteris) 56 

Taphozous 94 

melanops, Eptesicus 207,208 

Melonycteris 73, 74 

Melonycteris 25, 78 

Melonycteris melanops 73, 74 

menadensis, Boncia 62 

Mesophylla 26, 158 

Mesophyila macconelli 158, 159 

Mesostemum 18, 19, 20 

Mesostyle 31 

Metacone 31 

Metaconid 32 

Metaconulo 31 

Metastylo 31 

Meteorus ^ 208, 209 

aristippo 209 

discolor 209 

leucippe 209 

murinus 209 

nilssoni 209 

savii 209 

mexicana, Chosronycteris 141, 142 

moxicanus, Micronycteris megalotis 123 

Natalus 183 

meyeri, Odontonycteris 71,72 

MiCROCniROPTERA 78 

Microchiroptera 10, 12 

microdon, I'ygoderma 168 

Stcnoderma 166 

Micronycteris 25, 128 

Micronycteris megalotis 123 

mexicanus 123 

microtis 123 

minuta 123 

microphylluni, Rhinopoma 81 

Vespertilio 81,82 

Micropteropus 65 

(Epomophonis) pusillus 65 

micropus, Chilonatalus 185 

Natalus 185 

microtis, Micronycteris 123 

Nyctophilus 237 

Milk Dentition 20 

Milk Teeth 21,22 

milled, Eumops 258 

Mimetillus 25,218 

Mimetillus moioneyi 213 

Mimetops 157 

MiMON 26, 129 

Mimon bennettii 129 

mimus, Pipistreilus 205 

minimus, Kiodotus 71 

I*teropus 70 

Miniopt(?r8e 227 

Minioptcri 10, 11, 181, 190,227 

MINIOPTERIN.E 227 

Miniopterus 25,89,227 

Minioptenis 201 

dasythrix 228 

fraterculus 228 

fucas 228 

majori 228 

manavi 228 

natalensis 228 
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Miniopterus newtoni 228 

schreibersii 228 

Minneoptenis 227 

minor, Ametilda 171 

Antrozous 230 

Choeronycteris 142 

Dobsonia 04 

Epomophorus 07 

Rhinolophus 108 

Rhinops 145 

minuta, Kerivoula 233 

Mlcronycteris 123 

minutiila, Rhogeessa 218 

minutus, Eptesicus 209 

Monnopterus 253 

Minyopterus 227 

Modifications of Cusps 30 

modigiianii, Pteropus 50, 58 

Molars 29,30,34 

moloneyi, Mimetillus 213 

Vesperugo 212 

Molosses 4 

Molossi 8, 10, 84, 242 

MoLOSSlDiE 27,213,237,241 

Molossidae 10, 11, 242 

Molossina 7,9, 190,242 

Molossinse 10, 12, 239, 240, 242 

Molossini 12, 239 

molossiniis, Ptoropus 58 

(Sericonycteris ) 50 

MOLOSSOPS 20, 27, 24(i, 247, 249 

Moiossops cerastes 247, 248 

paranus 248 

planirostris 248 

temminckli 247,248,249 

MOLOSSUS 27, 260 

Molopsus 113,257, 259 

califomicus 257 

crassicaudatus 201 

currentium 201 

fluminensis 2t0 

nasutus 259 

nigricans 201 

obsciirus 200, 201 

prctiosus 201 

pygma.'us 201 

rufus 200, 201 

temminckii 247 

tropidorliynchus 201 

MONOPHYLLUS 25, 139 

Monophyllus redmani 139 

monstrosus, llypsignathus 07 

Spliyrocephalus 07 

montanoi, Cynopterus 49 

montanus, Ilistiotus 214 

Pterygistes 207 

monticoia, Emballonura 80 

montserratensis, Ardops 103 

Mops 251 

Indicus 251 

mops, Dysopes 251 

Nyctinomiis 253 

mordax, Lonchophylla 139 

MoRMOOPS 25, 84, 121 

Mormoops blainvillii , 121 

Mormopes 8, 10, 118 
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Mormopida 118 

Mormopida) 11, 118 

Mormopinse 119 

Mormopinl 12, 90, 118 

Mormops 121 

Mormopsina 9, 118 

MORMOPTERUS 20, 27, 258 

Mormopterus acetabulosus 254 

albiventer 254 

jugularis 254 

kalinowskii 254 

minutus 254 

whitleyi 246 

muricola,Ve8pertilio • . . 201 

MURINA 25,229,231 

Murina aurita 230 

cyclotis 230 

f eae 230 

griseus 230 

iiilgendor 1 230 

leucogaster ! 230 

suilla 230 

suillus 229 

tubinaris 230 

MuRiNiN^ 229 

murinus, Aristippe v,. 208, 2o9 

Marsipolsemus 2J9 

Meteorus 2^9 

V<(B8pertilio 208,209,210 

murraiana, Asellia 112 

murrayi, Pipistrellus 205 

mutica, Glossophaga 138 

Myonycteris rA 

torquatus 54 

Myopterus 245, 240, 247, 249 

daubentonii 247 

Myotis 25, 200 

Myotis 20, 22, 2«1 

myotis 200 

vivesi 202 

myotis, Myotis 200 

Vespertilio 201 

Myropteryx 20, 9 1 

My ropteryx pullus 91 

Mystacina 84,240 

tubercniata 240 

Mystacime 10, 239 

Mystacinus 240 

mystacinus, Braeliyotus 201 

Selysius 201 

MvsTACOPiD.t: 84, 239 

Mystacops 20, 84, 240 

Mystacops tui)erculatu8 241 

Myxopoda 194 

Myxcpodeae 193 

Myzofoda 25, 194 

Myzopc da aurita 194, 195 

MvzopODiDiE 27, 198 

nana, Brachy: *iyila i.'',3 

Nannugo kuni 204 

nath' .;:l 204 

pipistrellus 204 

Nanonycteris 65 

(Epomophorus) veldkampii.. 05 

nanulus, Pipistrellus 205 
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nanus, Eumops '. 258 

Glischropus 205 

Pipist rellus 205 

naso, Rhynchiscus 89 

Vespertilio 88 

nasutus, Molossus 259 

Promops 260 

natalensis, Miniopterus 228 

NATALlDiE 27, 180, 182, 187, 191 

Natalldae 181,187,190 

NatalinsB 12, 181 

Natalini 12, 181, 187, 190 

Nataiinia 9, 181 

Natalis 183 

nataiis, Pteropus ' 58 

Natalus 25, 182, 188, 191 

Natalus 180, 181, 183, 185 

major 183 

raexicanus 183 

micropus 185 

•• stramineus 183 

tumidirostris 184 

nathusii, Nannugo 204 

nattereri, Isotus 201 

neohibemicus, Ptoropus (Eunycteris) 56 

Nesonyctebis 25, 74 

Nesonycteris woodfordi 74 

neumanni, Epomophorus 67 

ncwtoni, Miniopterus 228 

Nl ADius 26, 41, 42, 49 

Niadius princeps 50 

nlcholisi, Ardops 163 

Stenoderma 162 

nicobaricus, Pteropus : 58 

Nicon 137 

caudifer 137 

soricina '. ^ 137 

Nicteris 101 

nigrescens, Cynopterus 50 

Emballonura 87 

Thoopterus SO 

nigricans, Aeorestes 201 

Molossus 261 

nigrita, Pachyotus 219 

nigrogriseus, Chaiinolobus 220 

nilssoni, Amblyotus 208 

Aristippe 208,209 

Eptesicus 209,210 

Meteorus 209 

Vespertilio 208, 209 

nivalis, Ischnoglossa 142 

Leptonycteris 143 

Nociileo 97 

NocTiLlo 26,84,97,240 

Noctilio 2, 99 

al])iventer 99 

Icporinus 97, 98 

mastivus 97, 98 

Noctilioncs 4, 10,83,84,95,96, 118 

Noctilionia 95 

NoCTILIONIDi*: 95 

Noctilionida? . . 4. 0. 10, 11, 83, 84, 96, 116, 181, 186. 239, 

241,242 
Noctilionina 5.0,7.9,82,95,110,118.100,239,241,242 

Nootilioninjp 10, 90 

NoctilioninpfT 7, 190 
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nocti vagans, Lasionycteris 204 

Vespertilio 203 

Noctula 208 

noctula, Noctulinia 207 

Panugo 207 

Pterygistes 207 

Vespertilio 207 

Noctulinia 207 

fulvus 207 

noctula 207 

proterus 207 

norfolcensis, Nyctinomus 253 

NOTOPTERIS 26, 74 

Notopteris macdonaldii 74, 75 

nudiventris, Taphozous 94 

Number of Teeth 24 

Nyctericina 9 

NVCTERIDiE 99 

Nycteridse 10,100,102 

Nycterides 11, XdO 

Nycterina 8,99 

Nycterinse 10, li, 100 

Nycteris 25, 101 

Nycteris sethiopica 101 

capensis 101 

fuliginosa 101 

grandis 101 

hispida 101 

javanica 101 

luteola 101 

thebiaca 101 

Nycterops 101 

hispida 101 

pilosa : lOl 

Nycterus 101 

Nycticea 216 

Nycticelna 7 

Nycticeius 26, 216 

Nycticeius 219 

cubanus 216 

humeralis 21$ 

NycticejinjB 9 

Nycticejus 216 

• omatus... 217 

Nycticellina 9,181 

Nycticellus 185 

Nycticeus 216 

Nycticeyx 216 

Nyctiellus 25, 182, 185 

Nyctiellus 180,181 

lepidus 186 

Nyctimene 76 

Nyctinoma 251 

Nyctinomes 4, 251 

Nyctinomia 251 

Nyctinomops 251 , 252 

femorosaccus 251 

Nyctinomus 25, 26, 261 

Nyctinomus 21,22,113,244,252,253 

segyptiacus 251,253 

af ricanus 253 

anchletae 253 

bocagei 253 

brachypterus 253 

brasilicnsis 251 

brunncus 253 
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Nyctinomus cisturus 253 

johorensis 244 

jugularis 253 

lobatus 253 

lorise 253 

mops 253 

norfolcensis 253 

tseniotis 251 

thersites 253 

tragatus 253 

Nyctiplanus 148 

lilium 148 

rotundatus 148 

Nyctiptenus 208 

smithil 208 

Nyctophilax 232 

Nyctophili 234 

Nyctophillna 9, 1^5,234 

Nyctophilinje 284 

Nyctophilus 26, 235, 286 

Nyctophilus 234 

geoflfroyi 236 

microtis 237 

timoriensis 237 

walkeri 237 

Nyctymene 27, 41 , 75, 70, 231 

Nyctymene aello ^ 76 

albiventer 76 

cephalotes 76 

lulluliT 76 

major 76 

robinsoni 76 

NYCTYMENINiE 75 

Nystactes 200 

leisleri 200 

O. 

obscura, Cyclorina 110 

Lichonycteris KS, 144 

obscurus, Molossus 2C0,261 

Ocypetes 229,230 

cavemarum 229,230 

harpia 229, 230 

suillus 229, 230 

Odontonycteris 25, 71 

Odontonycteris meyerl 71, 72 

Oken's Classification 3 

Olecranon 13 

omatus, Anthops 113 

Nycticejus 217 

Scotomanes 218 

orthotis, Eumops 258 

Otonycteris 26, 2 15 

Otonycteris hemprichii 215, 216 

petersi 216 

Otopterus 25, 126 

Otopterus lOi, 116 

pygmspus 126 

P. 

Pachyomus 208 

pachyomus 208 

pachyomus, Eptesicus 209 

Pachyomus 208 

Pachyotus 26,32,219 

Pachyotus castaneus 219 
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J»achyotus gigas 219 

heathi 219 

kuhlii 219 

nigrita 219 

wroughtoni 219 

pachypus, Tylonycteris 212 

Vespertilio 212 

' Pachysoma 47, 51 

brevicaudatum 47 

diardii 47 

duvaucelU 47 

jagori 51 

facificus, Antrozous 236 

pagensis, Cynopterus 49 

paleaceus, Pterocyon 55 

paUiata, Dobsonia 64 

pallidus, Antrozous 236 

Scoteinus 217 

Vespertilio 235 

palmarum, Artibeus 161 

Panugo 207 

leisleri 207 

noctula 207 

papilio, Glauconycteris 221 

papulosa, Kerivoula 233 

papuanus, Kiodotus 72 

Pipistrellus 205 

Pteropus (Eunycteris) 56 

Syconycteris 72 

papuensis, Kerivoula 233 

Paracone v 31 

Paraconid ; . 32 

paranus, Molossops 248 

Parastyle 31. 

parvipes, Artibeus 161 

parvula, Rhogeessa 218 

pearsonii, Rhinolophus 108 

Pelatia lOl 

javanica lOl 

peli, Taphozous 93 

Peltorhinus 1C5 

achradophilus 165 

peninsularis, P^mballonura 87 

percivali, Cloeotis , 114 

perforatus, Taphozous 93, 94 

peronii, Cephalotes 63 

Peronymus 25, 90 

Peronymus leucopterus 91 

Peropteryx 25, 90 

Peropteryx canina 90 

kappleri 90 

leucoptera 90 

trinitatis 90 

perotis, P^umops 268 

persicus, Trisenops 115, 116 • 

personata, Chilonycteris 120 

personatus, Pteropus 68 

(Sericonycteris) 56 

perspicillatum , Hemiderma 145 

- Pteroderma 160 

perspicillatus, Vespertilio 145 

peruana, Rhinchonycteris 139 

Potalia * 101 

javanica 101 

Peters' Class! Ocation 8 

petersi, Otonycteris 216 
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I)cter8i, Pteropiis (Serii'onyeteris) ^ 

phapotis, Artibeus 161 

phaiops, Eunyct^ris 56 

Phalanges 17 

Philetor 25,218 

Phlletor rohui 213, 214 

philippensis, Phyllotis 108 

Rousettns 54 

Phodotes 25, 182; 184 

Phodotes tumidirostrls .' 184 

PHONisrus 25,288 

Phoniaeus atrox 233, 234 

Phylloderma 25, 181 

Phylloderma stenops 131, 132 

Phyllodia 119 

Phyllodiana 1 16, 118 

PhyllonycterinjE 38, IT 1 

Phyllonycteris 22, 25, 43, 136, 148, 172 

Phyllonycteris 175 

bombifrons 175 

poeyl 172,174 

PhyUophora 137 

amplexicaudata 137 

soricina 137 

Phyllops 25, 164 

PhyUops falcatufl 165 

Phyllorhina 110, 111, 1 12 

diadema 110 

Phyllorhina 11,109 

Phyllorhinina 8 

Phyllorhininse 10, 1 1, 109 

Phyllostoma 130 

albomaculatum 164 

bennettli 120 

brevicaudum 145 

crenulatum 129 

lilium 148 

lincatum 155 

macrophylhim 127 

pusillum 156 

rotiin<liim 177 

Phyllostomata 4, 7,8, 11, 116, 121, 122, 144, 176 

Phyllostomatidir 11, 12, 96, 116, 176 

Phyllostoma tinie 122, 136, 144, 147, 149, 171, 176 

Phyllostomatini 11, 12, 176 

Phyllostomes 5 

PnYLLOSTOMin.f: 21, 27, 1 16, 1S2 

Phyllostoraidic S, 0, 10, 11, 116, 176, 180, 181, 239 

Phyllostomid6s 7 

Phyllostomina 6, 

9. 80, 99, 101, 109, 116, 121, 136, 14^1, 149, 176 
PnYLLOSTOMlNiE 121 

Phyllostominai 10, 12, 37, 122, 176 

Phyllostominese 7, 136, 121, 176 

Phyllostomines 11 

Phyllostomus 22, 25, 180,131, 134 

Phyllostomus discolor 131, 132 

hastatus 130, 131, 132 

latifoUus 131, 132 

longifolius ■ 132 

verrucosus 131 

Phyllotis ^ 108 

philippensis 108 

picata, Anthorhina 130 

Kerivoula 233 

/>jJosa, Nyctcrops '. 101 



Page. 

Pipistrellus 25, 204 

Pipistrellus abramus 205 

ariel 205 

ceylonlcus 205 

chrysothrix 205 

crassulus 205 

desert! 205 

hesperus 205 

imbricatus 205 

kuhUi 205 

mlmus 205 

murrajd 205 

nanulns 205 

nanus ' 205 

papuanus 205 

pipistrellus 204, 205 

raptor 205 

ridleyi 205 

subflavus 205 

pipistrellus, Nannugo 204 

Pipistrellus 204,205 

Vespertilio 204 

PizONYX 25, 202 

Pizonyx vlvesi 203 

planlfrons, Erophylla 175 

planirostris, Artibeus 154, 161 

Molossops „ 248 

Uroderma 154 

Platymops 26, 264 

Platymops macmillani 254, 256 

platyops, Eptesicus 209 

Platy rhlnus 155 

Platyrrhinus 155 

Plecoti 10,11,234 

Plecotina 9,195 

Plocotinse 197 

Plecotus 25,224, 225,236 

Plecotus auritus 188,225 

macrotis 225 

^Imoriensls 236 

velatus 214 

plicata, Balantiopteryx 92,93 

plicatus, Chserephon 245 

poensis, Glauconycterls 221 

Kerivoula 221 

poeyl, Phyllonycteris 172, 174 

poliocephalus, Pteropus • 56, 58 

(Spectrum) 56 

Premolars 28, 29, 30, 34 

Presternum 17, 19,20 

pretiosus, Molossus 261 

princeps, Cynopterus 49 

Niadius 50 

Proboscidea 84, 88, 91 

saxatilis 88 

Promops 22,26,257, 250 

Promops fosteri 259, 260 

nasutus 2(iO 

ursinus 259 

proterus, Noctulinia 207 

Protocone 31 

Protoconid 32 

Protoconulo 31 

Pselaphon 56 

• pselaphon 56 

ursinus 56 
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pst^aphon, Pteropus. 



(Spectrum) 



rage. 

i;8 

5t> 

I'selaphon 56 

Ptenochirus £6,61 

Ptenochirus jagori 51 

lucasi 51 

Pteralopex 2i, 60 

Pteralopex 5<) 

atrata 1 0, (-1 

Pternopterus 201 

lobipes 201 

Pterocyon 25, 55 

Pterocyon 21 

bflttikoferi 56 

dupreanus '. 55, 56 

paleaceus 55 

stramineus 55,56 

Pteroderma ItO 

perspiciUatuhl ICO 

Pteronotus 25, 120 

Pteronotus davyi 120, 121 

lulvus 121 

Pteropi 8, 10, 45, 75 

Pteropidje 27, 45 

I'tcropidse 4, 8, 10 

Ptcropina 5,6,8, 45 

PTEROPINiE 45 

Pt^ropodds 7, 11 

Pteropodida? 6,10, 11, 12, 45,(i8,75 

Pteropodina •. . . 

Pteropodina? 12, 45 

Pteropus 25, 41 , 66, 59, (0, (2 

Pteropus V 3 

admiralitatum 58 

aldabrensis 58 

anetianus 58 

assamensis 5t) 

brunneus 58 

cagayanus 58 

capistratus 56, 58 

chrysoproctus 58 

collaris 54 

conspicillatus 58 

coronatus 58 

dasymallus 58 

degener 56 

ed wardsi 68 

epomophorus 65 

epularis 56 

(Eunycteris) degener 56 

melanopogon 56 

papuanus 5() 

f aunulus 58 

formosus 56 

f gscus 58 

geminoruni 58 

gigantcus 58 

gouldi 58 

grand is 58 

hottentottua 50 

hypomelanus 5«>,58 

jubatus 1 59 

kcraundrcn 58 

lanensis 58 

lanigera 58 

Ippidus 58 
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Pteropus Icucopterus 58 

livingstoni CS 

lombocensis 58 

loochooensis 58 

macrocephalus 65 

macrotis 56 

marginatua 47 

marianus 66 

mclanocephalus '. 47 

melanopogon 58 

minimus 70 

modiglianii 5(', 58 

molossinus 58 

natalis 58 

nicobaricus 5S 

papuanus 66 

personatus 58 

jwtersi 56 

poiiocephalus 56,58 

pselaphon : 58 

rayneri 58 

rodricensis 56 

rubricollis 58 

samoensis 58 

scapuiatus 58 

scminudus 54 

(Sericonycteris) capistratus 66 

•molossinus 56 

personatus 66 

petersi 66 

rubricollis 66 

temmincki 66 

woodfordi 56 

seycliellensls 58 

(Spectrum) anetianus 56 

assamensis 56 

brunneus 56 

dasymallus 56 

epularis 56 

formosus 56 

Jiypomelanus 56 

leucopterus 56 

livingstoni 56 

lombocensis 56 

loochooensis 56 

macrotis 56 

mariannus 56 

poiiocephalus 56 

pselaphon ." . . . 56 

rayneri 56 

rodricensis 56 

samoensis 56 

scapuiatus 56 

vampyrus 56 

vetulus 56 

stramineus 55 

temminckii 58 

titthsccheilus 47 

vampyrus 5(),58 

wallacei ()2 

woodfordi 58 

Pteropusidose 7 

Pterygistes 2'), 207 , 213 

I*terygistes azoreum 207 

lasiopterus 207 

leisleri 207 
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Pterygistes madeirsB 207 

maxima • 207 

montanus 207 

noctuia 207 

stenoptenis 207 

Ptychorhina 110 

caffra 110 

pulchcr, Scotozous 20C 

pullus, Myroptcryx 91 

pumilio, Rhinophylla :.. 146,147 

pumilus, Chaerephon 245 

Eptesicus 209 

pusilla, Kerivoula 233 

Vampyressa 15C 

pusillum, Phyllostoma 156 

pusiilus, Chserephon 245 

Epomophoriis 67 

Micropteropus ( Epomophorus) 65 

pygmseus, Ilipposideros HI 

Molossus 261 

Otopterus 126 

Pyqoderma 26, 166 

Pygoderma bilabiatum 166, 168 

microdon 168 

Q. 

quadrivittatus, Artibcus 161 

R. 

Radius 13 

raptor, Pipistrellus 205 

ravus, Artibeus 162 

Tomopeas 238, 239 

raynori, Pteropus 58 

(Spectrum,) 56 

recifinus, Vampyrops 155 

redmani, Monophyllus 139 

Reitiironycteris 25, 136, 174 

Rclthronycteris aphylla 174 

rendalli, Eptesicus 209 

rex, Lavia 105 

Rhinchonycteris 88, 139 

gcoffroyl 139 

peruana 139 

Rhinolophi 8. 11, 106, 109 

RhinolophisD 109 

RHINOLOPHIDiE 106 

Rhinolophidae 8, 9, 

10, 11, 12. 80, 99, 100, 101, 102, 109 

Rhinolophidi^s 7 

Rhinolophina 5. 6, 8, 82, 99, 101, 106, 109 

Rhinolophinjc 10, 11, 12, 106 

RhinolophinoHD 7 

Rhinolophini 11, 106, 109 

RlIINOLOPHUS 25, 108 

Rhinolophus aflinis 108 

arcuatus '. 108 

aurantius 114 

caponsis 108 

cornutus 108 

forrum-oquinuin 108 

hipposidoros 108 

larvatus 108 

minor 108 

jM^jirsonii 108 

tridens 112 



Page. 

Rhinonlcteris 114 

Rhinonycterina 8, 109 

RlIlNONYCTERIS 26, 114 

Rhinonycteris aurantius 115 

Rhinophylla 2.'), 1 16, 172, 177 

Rhinophylla <2, 110, 144 

labuanensis 110 

pumilio 146, 147 

Rhinopoma 26, 81 

Rhinopoma 10 

cy stops 82 

microphylium 81, 82 

Rhinopomata 11, 80 

Rhinopomatidsc 80 

RhinopomatinaD.*. 12 

Rhinopomatini 12, 80 

RHINOPOMID^fi 80 

Rhinopomina 6, 8, £0 

Rhinopomus * 81 

Rhinops 145 

minor 145 

RniNOPTERUS 25,210 

Rhinopterus floweri 221 

Rhithronycteris 174 

RhogeEssa 26, 218 

RhogeSssa alleni 218 

gracilis 203,218 

io 218 

minutllla 218 

■ parvula 218 

tumida 218 

velilla 218 

Rhogoessa 218 

Rhynchiscus 25,88 

Rhynchiscus naso 89 

Rhynchocyon 70 

Rhynchonycteris 88 

Rhynopoma 81 

Ribs 18,19,20 

ridleyi, Pipislrellus 205 

robinsoni, Nyetymene 76 

rodricensis, Pteropus (Spec-rum) 56 

rohui, Philetor 213,214 

Romicia 204 

calcarata 204 

kuhlii 204 

Romiciana 9, 195 

rosenbergi. Ardbeus 162 

rosenberp;ii, Callinye eris 69, 70 

rotundaUis, Nyci iplanus • 148 

rotundum, Phyllostoma 177 

Rousettes 3 

ROUSETTUS 25. 54 

Rousettus .55 

8eg>T>tiacus 54 

amplexlcauda us 54 

brachyocis 54 

collaris 54 

philix)pinensis 54 

torquai us .54 

rubricollis, Pteropus 58 

( Sericon yc . eris ) 56 

rufum, Sa'no<lerma UMi 

rufus. Ari ibupus U\5 

Desmcxius 177 

I Ian>i<>o^phalus 230 
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rufus, Hlflttops l»'w» 

MoloflBUS 2tlO, 201 

rflppelli, Scotozous 2(X» 

S. 

Saocotaimus 93 

BBOColalmus, Taphozous Wi,{i4 

Saccopteryx 25, S9 

Saocopteryx s4 .•..(). 91 , 02 

bilinoata W» 

breviros' ris W) 

CHnPBCons so 

contrails W» 

gymnura »< 

loptura Wi 

wiedi 1»I 

Balvloi, Chiroderma liW 

samocnsiB, Ptcropus .W 

(Spoctrum) ■ 5»'» 

santacristobalenFip, Frophylla 175 

savli, Meteorus 209 

saxatilis, Emballonura W» 

Proboscicica 88 

Scapula 18 

BCapulatufl, Pteropus ')H. 

(Sptx* rum) 5C} 

BCherzeri, Cyiiop' erus 47, 49 

schlstaoea, Eucheira 104 

Schizastoma 123 

Schizostoma 123 

birsutuin 124 

schliefenii, Scotoiniis 217 

schnablii, Amorphochiliis 190 

schroibcrsii. Miiiiopionis 228 

Vesper . ilio 227 

Scopoli's Classifica'cion 2 

SCOTEINUS 20.217 

Scoteinus balstoni 217 

emarginatiis 217 

greyii 217 

pallidus 217 

scbliefei i 217 

ScOT(FCUS 2tJ, 217 

Scotoocus F .bofust-is 217 

hiudoi 217 

hirundo 217 

SCOTOMANES 2(», 217 

Scotomanes ornatus 218 

SCOTONYCTERIS 20, 64 

Scotonyctcris Ijedf ordi 04, (io 
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